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PREFACE 


The ADAM Family Computer System Technical Reference Manual 1s a 
source of technical information for both hardware and software 
designers. This preliminary release of the manual includes the most 
essential information, Future releases will address optional 
peripherals, additional tools and utilities, and further detailed 
information on the basic ADAM system. 


Operating system source code listings may be requested with the form 
on the last page of this manual. 


Chapter 1 15 a general introduction and orientation to ADAM. 


Chapter 2, Hardware, describes ADAM's hardware architecture, and 
discusses the function of each major component. 


Chapter 3, Software, includes information on memory configurations, 
the operating system and the external I/O bus, AdamNet. Application 
Software 1s also discussed. 


Chapter 4, Optional Peripherals, describes Coleco-engineered hard- 
ware peripherals available for ADAM. This chapter will be developed 
as new peripherals become available. 


Chapter 5, Development Tools and Utilities, includes information on 
both software and hardware tools that aid development of Adam soft- 
ware and peripherals. 


The Technical Reference Manual is not a general user's manual. For 
information on setting up and using the system, refer to the manuals 
provided with ADAM: 


Getting Started: the ADAM Set-Up Manual 
Typing with ADAM: the ADAM Word Processing Manual 
Programming with ADAM: The SmartBASTC Manuali 
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CHAPTER 1: GENERAL INTRODUCTION 


Hardware Overview 


The ADAM Family Computer System consists of three major com- 
ponents: the memory console, the keyboard, and the printer. 
The consumer provides his own TV ог monitor. Other equipment 
provided with the system are two "joystick" game controllers, 
various cords and cables to connect the components, and an 
antenna switch box. 


The memory console houses the main memory and CPU of the 
system, and one data pack drive. Space and connectors are 
provided for another drive. Two printed circuit boards con- 
tain 64K RAM, 16K video RAM, an expansion port, two AdamNet 
ports, three card connectors and а cartridge slot. Two addi- 
tonal printed circuit boards control the drives. 


The system reads from and stores on digital data packs. 
Digital data packs are a reel to reel magnetic tape encased 
in a Lexan" cassette. Each data pack can store up to 256K 
bytes. 


The keyboard has 75 full travel keys, including ten command 
keys and six programmable function keys. А "power on" LED 
indicator on the right side of the keyboard shows when the 
system is on. The keyboard contains one printed circuit 
board. 


The printer is a letter-quality, bi-directional, daisy wheel 
printer. Paper feeds into the printer through а friction- 
feed mechanism that accommodates single sheets of paper up to 
942 inches wide. With the addition of an optional tractor- 
feed mechanism, the printer also accommodates continuous, 
"Ғап-Го14" paper. Pitch is 10 characters to the inch, and 
printing speed is 10 characters per second. The printer con- 
tains two printed circuit boards, one for the printer and one 
for the power supply. 


The computer's power supply, which produces 4 regulated DC 
voltages, is housed in the printer. 


ADAM is available in two models, the complete system and 
Expansion Module #3. When the memory console of Expansion 
Module #3 is connected to ColecoVision, the two models are 
essentially identical in function. Figures 1-1 and 1-2 show 
how the components for each models are connected. 


The block diagram in Figure 2-1 represents a high-level view 
of the system's hardware design. The major elements in the 
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block diagram is discussed in greater detail in Cnapter 2, 
Hardware. 


М" TECHNICAL REFERENCE MANUAL PEE 
PRELIMINARY RELEASE CHAPTER 1 GENERAL INTRODUCTION 


FIGURE 1-1: ADAM HOME COMPUTER SYSTEM SET UP DIAGRAM 
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FIGURE 1-2: EXPANSION MODULE #3 SET UP DIAGRAM 
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Software Overview 


ADAM's hardware components аге linked together by a 62.5% 
bps, half-duplex, shared serial bus, known as AdamNet. 


EOS (Elementary Operating System) is a collection of service 
routines that provides input and output facilities to peri- 
pheral devices, in such a way that application programs need 
not address the physical characteristics of the peripherals 
ог the operation of AdamNet. EOS also provides file manage- 
ment for manipulating data on mass storage devices. 


OS 7 is a run-time user's library of software moduies that 
controls graphics, sound, timing, etc. EOS contains many 
modules equivalent to OS_7 modules, but some have different 
inputs and outputs. 


ADAM contains a ROM-based electric typewriter/word 
processor/editor called SmartWRITER. SmartBASIC and the Buck 
Rogers Planet Of Zoom Super Game are included with Adam on 
data packs. 


Each of ADAM's software components is discussed in greater 
detail in Chapter 3. Figure 1-3 depicts Adam's software 
architecture. 


FIGURE 1-3: ADAM SOFTWARE ARCHITECTURE 
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CHAPTER 2: HARDWARE 


1% Introduction 


This chapter presents technical information on each of the 
major logical components of ADAM identified in the System 
Block Diagram, Figure 2-1. The Appendix contains schematics 
and component location/identification drawings. 


For the convenience of hardware developers, pin and signal 
connections for all expansion connectors are given. The 
Memory Console provides a total of four expansion connectors. 
Three female card edge connectors are accessed by removing 
the top cover of the Memory Console. These are referred to 
as expansion connectors #1, £2 and £3. One male card edge 
connector extends from the right side of the Memory Console. 
This is referred to as the Expansion Port. 


ADAM" TECHNICAL REFERENCE MANUAL 
PRELIMINARY RELEASE CHAPTER 2 HARDWARE 


FIGURE 2-1: SYSTEM BLOCK DIAGRAM 
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FIGURE 2-2: SYSTEM FLOW DIAGRAM 
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2% THE MEMORY CONSOLE 
2.1 The Memory and 1/0 Printed Circuit Board 


2.1.1 Theory of Operation 


The Memory and I/O Board contains the 6801 Master microcom- 
puter, 72K bytes of RAM and provisions for up to 72K of 
ROM/EPROM. This board provides the circuitry required to 
interface the keyboard, printer, tape drive and future 
options. Three card-edge connectors provide access for 
future options. An expansion port provides access for exter- 
nal peripherals. А custom LSI circuit, the Memory Input 
Output Controller (MIOC), interfaces the 6801 Master micro- 
computer with the 780 microprocessor on the CPU Board. 
Another 6801 mierocomputer on the Memory and I/O Board 
controls the operation of the tape drive interface cir 
cuitry. 
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FIGURE 2-2: THE MEMORY AND I/O BOARD BLOCK DIAGRAM 


--- -ж---- ~ - 4 тт? т-жкжж-- -- --- - - - = JI^PI 
Е | PM Р! = зеам 


po - 07 


рата Bus 


ово! (MASTER) 


Rom 
SELECT СРТ 
s "ON 


ROM 
CIRCUITRY 


дат RAM 
CIRCUITS 
SELECTOR Е, ЕСЕК) 


Ро- #4 ADDRESS Bus 


СОМАК Стор #2, Је 


CONNECTOR #3 95 


АРАМ” 


TECHNICAL REFERENCE MANUAL 


PRELIMINARY RELEASE CHAPTER 2 HARDWARE 


2.1.2 


The Master 6801 Microcomputer 


The Master 6801 microcomputer's primary function is to con- 
trol system access to the keyboard, printer, tape drive and 
future peripherals. Тһе Master 6801 microcomputer is a front 
end network processor that supports the 280. Тһе Master 6801 
communicates with the 280 via the Memory Input Output 
Controller. The Master 6801 reads and writes information to 
and from network peripherals on command by the Z80. 


The 6801 chip provides 2048 bytes of ROM, 128 bytes of RAM 
and a UART. The Master 6801 1s configured for single chip 
mode operation and runs, as do Adam's other 6801's, at a 1MHZ 
rate. This frequency is derived from an external 4MHZ 
crystal and the 6801's internal divide-by-! circuitry. 


The Memory Input Output Controller (MIOC) 


The Memory Input Output Controller is a 40-pin IC that inter- 
faces two dissimilar microprocessers (the Z80 and the Master 
6801) by performing the proper decoding and timing functions. 
It is responsible for selecting the memory configuration 
(Refer to Chapter 3, Section 2). The MIOC has 22 input 
signals, 16 output signals, power and ground. 


ROM Circuitry 


Room is provided on the Memory and I/O Board for up to 40K of 
ROM. ROM selection is controlled by a decoder circuit which 
is driven by А13, BOOTROMCS and EOS ENABLE. The Memory and 
I/O Board ROM circuit contains EOS (Elementary Operating 
System) software. 


Dynamic RAM Circuitry 


The dynamic RAM circuit consists of eight 64K RAM chips 
arranged so that each represents one specific data bus bit. 
Information written to or read from RAM is controlled by the 
BWR, RAS and CAS1 signals. The latched 280 address bus BAO - 
ВА15 (or BAO - BA6, ВАТ, ВАВ - ВА15) is provided along with 
MUX from the MIOC to the two data selector multiplexers, 
which output MAO - МАТ (or RA7) to the DRAM address bus. The 
280 provides a 7-bit refresh address after each instruction 
fetch. The MIOC generates an eighth bit for 256-refresh 
сусје dynamic RAMS. See Appendix 2, Adam Emulation 
Considerations for further information. 


AdamNet Interface Circuitry 


A quad comparator circuit provides data to and from the 
Master 6801 microcomputer via а half-duplex 62.5 kilobaud 
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Zekel 


2.1.7a 


2.1l.7b 


2.1.7¢ 


serial network called AdamNET. The comparator also can reset 
all the devices on AdamNET via MIOC control. AdamNET links 
the tape drive, printer and keyboard to the Master 6801. 

Each of these peripherals has a 6801 and a quad comparator 
circuit that control AdamNET, Besides the data signal and 
reset signal, ground and power are provided as part of the 
AdamNET bus. 


Card Edge Expansion Connectors 


Three card edge connectors are provided for future develop- 
ment. Refer to Subsection 2.1.9 for pin connections. 


Connector #1 


This connector is soldered to the Memory and Т/О Board, and 
15 labelled 47. 


Connector #2 

This connector is designed for expansion ROM and Т/0 devices 
and is soldered to the Memory and I/O Board. It is labelled 
26. 


Connector #3 


This connector allows for expansion RAM and/or ROM up to 64K 
bytes, and is labelled J5. 
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2.1.8 Expansion Port 


The expansion port 15 connected to the Memory and 1/0 Boand at 


РА: 
Кегег То Refer To 
Pin Type Table Pin Туре Table 
1 Ground 31 Audio input 
2 Ground 32 Video input enabie 
+ оуос 

3 BD3 Tristate, I/O 1, 2 33 NTSC Composite video 
4 BA14 Tristate output 1.2 input, 6VDC, 1.5 МАС 
5 Ү2 15138 аесоаег 34 GAME MODE RESET output 

output 35 Sound chip 76489 disable, 
6 Y1 LS138 десодег output 0 Volts DC 
7 HALT input 1, 2 36 Not іп use 
8 ВИК Tristate output E - X 37 ВА11 Tristate output 1, 2 
9 NKT input/output 1, 2 38 BA12 Tristate output 1, 2 
10 SPINNER INT DISABLE 1 39 VDP бупс/Кезе input 1 


input 


11 BUSRQ input 1 
12 BD1 Tristate, I/O 1, 2 HO BIORQ Tristate output 
13 280 Reset input 1, 2 41 Not used 
14 BDO Tristate, 1/0 1, 2 42 Not used 1 
15 ВМ1 Tristate output 1, 2 43 BA15 Tristate output ls £2 
16 BD7 Tristate, I/O 1, 2 44 BA3 Tristate output 1, 2 
17 BD6 Tristate, I/O 1, 2 45 В03.58 MHz clock 
18 ВА1 Tristate output 1, 2 46 BD2 Tristate, Т/0 l3 
19 BD4 Tristate, I/O 1, 2 47 BAO Tristate output 1, 2 
20 BA2 Tristate 1, 2 48 BD5 Tristate, I/O 1, 2 
21 ВАН Tristate output 1, 2 49 BRFSH Tristate output 
22 BA13 Tristate output 1,- 2 50 WAIT input 1, 2 
23 ВАЗ Tristate output 1, 2 51 INT input 13-26 
24 ВА6 Tristate output 122 52 BUSAK output 1, 2 
25 ВАТ Tristate output L8 53 BRD Tristate output 1, 2 
26 ВАВ Tristate output 1, 2 54 BMREQ Tristate output 1 
27 ВА9 Tristate output 1, 2 55 IORQ output 1, 2 
28 ВА10 Tristate output 1, 2 56 AUDIO 76189 RDY ocutput 
29 AUX DECODE 1 57 +12V 

input 1 58 +5V 
30 AUX DECODE 2 59 +5V 

input 1 60 -БУ 


X - Denotes active low 
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TABLE 1: DC CHARACTERISTICS 


Symbol Parameter Max Units Test Conditions 
Tnput low voltage -0.3 
Imput high voltage 2.0 
Output low voltage Тот, 1.8mA 


Output high voltage 2.4 ТОН = 250uA 


Input leakage current +. VIN 0 to Усс 


Tri-state output + VOUT = O.4V to 
Leakage current in float се 
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TIMING REFERENCE TABLE 


[ ]* See notes at end of table 


| МІМ | 


SIGNAL SYMBOL PARAMETER (ns) (ns) 
| А0-15 | tD(AD) | Address output delay | | 110 
| | tF(AD) | Delay to float | | 90 
| | Басет | Address stable prior to MREQ | | 
| | | (memory cycle) | [11* | 
| | taci | Address stable prior to IORQ, | | 
| | | RD ог WR (1/0 cycle) __ | [21* | 
| | tea | Address stable from RD, WR | | 
| | | ТОКО ог MREQ Hw ~ | [3]* | 
| | саг | Address stable from RD or WR | | 
| | | during float | [4]* | 
| | | | | 
| Do-7 | tp(D) | Data output delay | | 150 
| | tF(D) | Delay to float during write cycle | | 90 
| | tsz(D) | Data setup time to rising edge of | | 
| | | clock during М1 cycle | 35 | 
| | tSg(D) | Data setup time to falling edge | | 
| | | at clock during M2 to M5 | 50 | 
| | аст | Data stable prior to WR (memory | | 
| | | сусје) | [51* | 
| | taci | Data stable prior to МВ (I/O сус1е) [6]: | 
| | Басе | Data stable from МЕ | 171% | 
| | tu | Imput hold time | 0 | 
| | | | | 
| MREQ | tpLO(MR)| MREQ delay from falling edge of | | 
| | | clock, MREQ low | 20 | 85 
| | tpHC(MR) MREQ delay from rising edge of | | 
| | | clock, MREQ high | | 85 
| | tDHG(MR)| MREQ delay from falling edge of | | 
| | | clock MREQ high | | 85 
| | t«(ERD)| Pulse width, MREQ low | [8J* | 
| | OW СИЕ | Pulse width, MREQ high | [9]* | 
тақы, 4 | | | 
| това | tpL&(IR) IORQ delay from rising edge of | | 
| | | clock IORQ low | | 75 
| | tpL&(IR)| IORQ delay from falling edge of | | 
| | clock IORQ low | | 85 
| | tDHO(IR)| IORQ delay from rising edge of | | 
|| | | clock, ТОКО high | | 85 
| | Брно(тв) IORQ delay from falling edge of | | 
L. | ol clock, IORQ high | 285 


HARDWARE 


MAX 
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TIMING REFERENCE TABLE (Cont'd) 


[ ]* See notes at end of table 


SIGNAL 


z 


= 


> 


= 
=, 
єз 


SYMBOL 


tpLQ(RD)| 
| 
tDLG(RD)| 


tDH@(RD)I 
| 
tDHQ(BD)| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


HARDWARE 


MIN MAX | 
PARAMETER (ns) (ns )| 
RD delay from rising edge of clock,l | | 
_ RD low | | 85 | 
RD delay from falling edge of | | | 
. clock, RD low | | 95 | 
RD_delay from rising edge of clock,| | | 
. RD high | 15 | 85 | 
RD delay from falling edge of | | | 
clock, RD high | | 85 | 
| | | 
ER | | | 
WR delay from rising edge of clock,| | | 
_ МВ low | | 65 | 
МВ delay from falling edge of | | | 
_ clock, WR low | | 80 | 
МЕ delay from falling edge ОГ | | | 
clock, WR high | | 80 | 
Pulse width, WR low | 1014 | 
"U | | 
МТ delay from rising edge of clock | | | 
__М1 low | | 100 | 
М1 delay from rising edge of clock | | | 
М1 high | | 100 | 
ЗЕНИЦИ | | | 
RFSH delay from rising edge of | | | 
clock, RFSH low | | 130 | 
RFSH delay from rising edge of | | | 
clock, RFSH high | | 120 | 
= =a | | | 
WAIT setup time to falling edge | | | 
of clock | 70 | | 
| | | 
НАШТ delay time from falling edge | | | 
of clock | | 300 | 
Знае | | | 
INT setup time to rising edge of | | | 
clock | 80 | | 
1 | 
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[ 


tw 
tw 


mr 
te 
tw( 
tw( 
tr 
tr 


TABLE 2: TIMING REFERENCE TABLE (Cont) 


]* See notes at end of table 
MIN MAX 
SIGNAL SYMBOL PARAMETER (ns) (ns) 
NMI | tw(NMI) | Pulse width, NMI low | 80 | 
| | | | 
BUSRQ | #5(в0) | BUSRQ setup time Бо rising edge ОР | | 
| | clock | 50 | 
| | | | | 
BUSAK |tpL(Ba) | BUSAK delay from rising edge of | | | 
l | clock, BUSAK low | |100 | 
| tpH(BA) | BUSAK delay from falling edge of | | | 
| | clock, BUSAK high | | 100 
ВЕЗЕТ I | ктзкт Setup time to rising edge ог | | 
| clock | 60 | | 
| | | | 
| tr(c) | Delay to/from float (MREQ, ТОНО, | | | 
| | RD, and МЕ | | 80 | 
| И | | | 
| ©тг | МТ stable prior to IORQ (interrupt | | | 
| | Ack.) | [11]% | 


m = tw (0н) + бг - 65 
і = Zc = 
= ty (gb) + th - 50 
f = tw (ØL) + tr - 45 
m = te -= 170 
4 = би (ØL) + tr - 170 
f = tw (ØL) + tr - 70 
(MRL) = te - 30 
(МЕН) = tw (ØH) + tr - 20 
(WRL) = te = 30 


= 252 + tw (OH) + tr - 65 

= clock period: 279.36 ns + .01 
BH)= clock pulse width, clock High 
ØL) = clock pulse width, clock Low 
= clock fall time 15 ns max 
clock rise time 15 ns max 


120 ns min 
120 ns min 
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2.1.9 


2.1.9a 


Interconnects 


Memory апа 1/0 Board/CPU Board 


The Memory and 1/0 Board is connected to the CPU Board at 41, 
with two 30-pin ribbon cables and a dual 30-pin card edge 
connector. 


Signal Description 

BDO-BD7 8 bidirectional data lines. BDO is least 
significant, BD7 is most significant. 

BAO-BA15 16 address lines to Memory and I/O Board. 
BAO is least significant, ВА15 is most 
significant. 

BWR Output of Z80 to Memory and I/O Board; 


write strobe used to output data during an 
I/O or memory operation. Indicates a write 
operation. 


BRD Output of 280 to Memory and I/O Board; read 
strobe used to clock data into the 280 
during an I/O or memory operation. 


BMREQ Output of 280 to Memory and I/O Board; 
indicates present read or write operation 
is directed to memory or memory-mapped 


devices. 
IORQ Same as BMREQ, but indicates an I/O орега- 
BIORQ tion instead of memory or memory-mapped 
devices 
ВКЕЗН Output of 280 Бо Memory and 1/0 Воагд; 


indicates ВАО-ВАб contain а row address Гог 
the required dynamic memory refresh. (An 
elghth row address bit is generated by the 
MIOC 'ВАТ'.) 


RST Generated by the MIOC as a result of 
either a game CVRST or computer РВЕЗТ 
reset. It connects to and resets the 
Colecovision or CPU Board. 

BG System clock generated on Colecovision or 


CPU Boards. Line connects to Memory and 
I/O Board. 


ADAM" TECHNICAL REFERENCE MANUAL 


PRELIMINARY RELEASE 


ADDRBUFEN 


BUSRQ (unbuffered) 
BUSAK (buffered) 


AUXDECODEI 
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Used to insert extra clock cycles into 280 
timing during opcode fetch cycles and when 
accessing slow memory or 1/0. Excessive 
use of WAIT causes inadequate dynamic RAM 
refresh. 


An active low signal enables the address 
and control signal buffers between the 
Colecovision or CPU Board, and the Memory 
and 1/0 Board. The control signals аге 
BRD, BWR, BRFSH, BMREQ, BM1, and BIORQ. A 
high level disables these signals from the 
Z80, and allows them to go tristate 
(high-impedance). This occurs during a DMA 
cycle where another device needs to access 
memory or devices on the Memory and I/O 
Board. See BUSRQ and BUSAK. 


Same as ADDRBUFEN except 245EN controls the 
buffer for BDO through BD7 data lines to 
CPU or Colecovision buffer board. 


BUSRQ is generated by the MIOC as the 
result of a DMA request. The BUSRQ signal 
requests that the 280 relinquish the 
address and data busses and certain control 
signals at the end of 165 current cycle. 
After receiving the BUSRQ the 280 responds 
with a BUSAK signal to indicate it has 
relinquished the bus. Тһе 780 remains in 
an inactive state until the controlli 
device removes the BUSRQ signal. The BUSRQ 
line connects to the Colecovision orCPU 
Board. Generally, only the master 6801 may 
assert а BUSRQ. 


Output of 280 from CPU ог Coleco- 

vision Board; indicates the present memory 
сусје is an opcode fetch (start of next 
instruction). 


This signal generates an RST to the 280 
processor. Also reset are the MIOC and 
master 6801. .CVHST initializes the МТОС 
memory map such that addresses from O-1FFFH 
enable the 05-7 КОМ; 2000H through 7FFFH 
enable RAM1; and 8000H through FFFFH 
enables the game cartridge. 


Generated by Memory and 1/0 Board. Selects 
or deselects the OS-7 ROM. 
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IN 


SPINDIS 


Audio Out 
Audio In 
AUX VID 

VID GATE 


CLK, RSTDIS 


SEL4, SEL2 
HALT, NMI 


AUXDECODE2 


VIDRST 
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Active low, this signal is an input to the 
280 and results in а maskable interrupt 
which directs the 280 to respond to some 
external event. 


Allows disabling of spinner interrupts by 
the hand controllers. Active low. 


These signals are not used on the Memory 
and I/O Board but are таде available at the 
expansion connector. 
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Interconnects for Connector #1 at 47 


BD0-BD7 


ВАО-ВА7 


BWR 


8 bidirectional data lines. BDO is least 
significant, BD7 is most significant. 


Address lines to Memory and I/O Board. BAO is 
least significant, BA7 is most significant. 


Output of 780 to Memory and Т/О Board; write 
strobe used to output data during an 1/0 or 
memory operation. Indicates a write орега- 
tion. 


Output of 280 to Memory and І/0 Board; read 
strobe used to clock data into the 280 during 
an 1/0 or memory operation. 


Same as BMREQ, but indicates an 1/0 operation 
instead of memory or memory-mapped devices. 


Output of 280 from CPU or Coleco- 

vision Board; indicates the present memory 
cycle is an opcode fetch (start of next 
instruction). 


Active low, this signal 15 an input to the 280 
and results in a maskable interrupt which 
directs the 280 to respond to some external 
event. 


Interconnects for Connector #2 at J6 


BDO-BD7 


BAO-BA15 


BWR 


BHREQ 


8 bidirectional data lines. BDO is least 
significant, BD7 is most significant. 


16 address lines to Memory and I/O Board.  BAO 
is least significant, BA15 is most signifi 
cant. 


Output of 280 to Memory and I/O Board; write 
Strobe used to output data during ап 1/0 or 
memory operation. Indicates a write opera- 
tion. 


Output of 280 to Memory and I/O Board; read 
strobe used to clock data into the 280 during 
an I/O or memory operation. 


Output of Z80 to Memory and I/O Board; indi- 
cates present read or write operation is 
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directed to memory or memory-mapped devices. 
IORQ Same as BMREQ, but indicates ап 1/0 operation 


BIORQ instead of memory or memory-mapped devices. 
IORQ is unbuffered; BIORQ 15 buffered. 


BM1 Output of 280 from CPU or Coleco- 
vision Board; indicates the present memory 
cycle is an opcode fetch (start of next 
instruction). 


INT Active low, this signal is an input to the 280 
and results in a maskable interrupt which 
directs the 280 to respond to some external 
event. 

AUDIO IN 

2.1.9d Interconnects for Connector #3 at 45 

BDO-BD7 8 bidirectional data lines. BDO is least 
significant, Врт is most significant. 

ВАО-ВА15 Address lines Бо Memory and Т/О Board. ВАО 15 
least significant, ВА15 is most significant. 
RA7 15 substituted Гог ВА7. 

BWR Output of 280 to Memory and I/O Board; write 
Strobe used to output data during an 1/0 or 
memory operation. Indicates a write орега- 
tion. 

BRD Output of Z80 to Memory and I/O Board; read 


strobe used to clock data into the 280 during 
an 1/0 or memory operation. 
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2.1.9e Other Memory and I/O Board Connections 


J2 and AdamNet Connections - The following signals are found on the 


Ј8 


Ј9 


AdamNet connectors for keyboard and expansion devices. 


Data - 62.5K bps serial 'bidirectional' line for data 
transmission reception by network devices. 


Reset – hardware network reset 

+5V 

Signal Ground 
Power Supply/Printer Connector - In addition to containing 
the signals found on J2 and Ј8, the necessary power 


Supply voltages of +12V Logic, +12V Inductive, and -5V 
connect here. 


J10 and Data Drive Connectors - For a detailed description of 


Ј12 


Ј1 


the signals found оп the data drive connectors, refer to 
Subsection 2.3.5. 


Cartridge Connector 


Pin Type Pin Type Pin Type Pin Type Pin Type 
1 D2 7 АО 13 ВЕ ground 19 А13 25 АТ 

2 CS3* 8 15 14 А11 20 А14 26 А9 

3 р1 9 Al 15 A3 21 A5 27 CSH* 
4 D3 10 D6 16 A10 22 CS2* 28 A8 

5 DO 11 А2 17 АД 23 А6 

6 D4 12 D7 18 С51% 24 А12 


30 +5V Typical available current 0.2А 
29 Digital Ground 


*LS138 Decoder output. Refer to Table 3. 
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TABLE 3: CARTRIDGE INTERFACE PARAMETERS 


Sym 

ni қ 
Vin = У 
Т SNe Ms тонова goo да аот 33 М 

› 5 


High level 
output 


Low level 
output 


High level 
input 
volta 


Low level 
input 
volta 


e 
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2.2 THE CPU BOARD 


2.2.1 Theory of Operation 


The CPU Board, located in the console of the Adam computer 
system, consists of six major units: The 280 Central 
Processing Unit (CPU), a Video Processor, an Audio 
Generator, the RF Modulator, Clock Generation and the Game 
Controller Section. Тһе 280 is the CPU of the entire соп- 
puter system all other microprocessors are slaves. 


FIGURE 2-4: CPU BOARD BLOCK DTAGRAM 
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2.2.2 


280 Microprocessor 


Тһе 280 CPU, which consists of а 780А microprocessor and а 
clock circuit Гог synchronization, has control of the Adam 
computer system. The 280 configures the memory map and 
can switch banks of memory. Refer to Chapter 3, Section 

2 for details on the memory configuration. 


ROM Circuitry 


The CPU Board includes ап BK operating system ROM (OS 7) and 
а connector Гог up to 32K of cartridge ROM. 


Video Display Processor (VDP) 


The Video Display Processor, a Texas Instruments (TT) 9928, 
generates all video, control and synchronization signals and 
controls the storage, retrieval and refresh of display data 
in a dynamic memory, VRAM. The 9928 uses a table-driven 
architecture that allows the programmer to control every 
pixel in the visual display area, and to define and control 
32 "sprites." Sprites may be placed anywhere on the display 
and moved at will. 


The VDP has three major interfaces: CPU, RF modulator, and 
VRAM. The VDP 15 addressable 1п data mode (used when VRAM 15 
being written or read) and register mode (used when control 
information is being written to and read from one of the 
VDP's internal registers). The addresses of the ports in the 
CPU I/O address space are as follows: 


Data Port +: «ОВЕН 
Register Port ...OBFH 


The video RAM circuit consists of 8 (16384 x 1) RAM 
integrated circuits. The contents of VRAM define the TV 
image. AO, CSW and CSR are CPU-controlled input signals to 
the VDP that control when the data is written to or read from 
МКАМ. The VDP output signals R/W, CAS and RAS control the 


RAM operation. 


Data can be transmitted to ог from the CPU over the data bus, 
depending on the state of the Chip Select Write (CSW) and 
Chip Select Read (CSR) control lines. When CSW is low, data 
is transmitted from the CPU to the Video Display Processor. 
When CSR 15 low, data 15 transmitted from the Video Display 
Processor to the CPU. CSR and CSW should not be simulta- 
neously low. 


Another control line, address line AO, determines where the 
VDP retrieves or sends data. If AO 15 ina high state, the 
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data is stored into, or retrieved from an internal register. 
The register used is determined by the data. If AO is іп а 
low state, the data is stored into or retrieved from the 
VRAM. 


Refer to the Texas Instruments TMS9918A/TMS9928A/TMS9929A 
Video Display Processors Data Manual for further information. 


2.2.5 Sound Generator 


The system uses a TI 76489 (6496) sound generator controller 
to produce sounds. Тһе chip contains three programmable tone 
generators, a programmable white-noise generator, and 
programmable attenuation for each of the channels. The chip 
is addressed through a single write-only port at location 
OFFH. Wait-request hardware has been included in the system 
because the sound сһір 15 a slow peripheral requiring data 
lines to be stable for a relatively long time while it is 
receiving data. 


2.2.6 RF Circuitry 


The RF modulator uses the 1889 chip to interface audio, 

color difference, and luminance signals to the antenna ter- 
minals of a TV receiver. It consists of two VHF channels, 3 
or 4, selectable by a slide switch with determined LC tank 
circuits. The Chroma subcarrier is derived from the 3.58 MHz 
system clock to ensure accuracy and stability. The sound 
oscillator's frequency modulator is achieved by using a 4.5 
MHz tank circuit and deviating the center frequency via a 
varactor diode. Due to the incompatible signal level between 
the VDP 9928 and the 1889, a DC restoration circuit ensures 
the DC level of the video signal. 


The R-Y, B-Y, and Y signals from the VDP, along with the 3.58 
MHz clock and the audio signal from the SN76489 (6496), are 
provided to the RF modulator to produce the composite video 
output. 


2.2.7 Game Controller Circuitry 


The two game controllers are connected to the CPU Воага via 
two "D" type connectors. Each controller is accessed by the 
system through its own port. See CONT-SCAN іп the OS 7 
Source Code Listing for details. 


For each controller, 18 switches are read оп а single 8-bit 
port. Therefore, once a port has been read, some decoding is 
required to determine which switches have been depressed. 
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Two spinner switches that are not wired in the controller are 
used іп some games. То ensure that the spinner switch clo- 
Sures are processed as soon as they happen, they are соп- 
nected to tne CPU maskable interrupt, and the cartridge 
software determines which switch causes the interrupt. 


Controller Connector Pin Out 


Pin Type Comments 

1 Indirect DO input Refer to Table 1 
2 Indirect D2 input Refer to Table 1 
3 Indirect D3 input Refer to Table 1 
4 Indirect 01 input Refer to Table 1 
5 trobe signal output, Common 1 

6 Indirect D6 input Refer to Table 1 
T Indirect D5 input Refer to Table 1 
8 Strobe signal output, Common 0 

9 Indirect INT input 


Strobe Signal: typical 350 micro sec pulse width, -0.7V Low, 
+2.8V high typ. 


For further information on the game controllers, refer to 
Chapter 2, Section 5. 


Clock Generation 


The system clock is a 3.58 MHz square wave generated by 
dividing the 7.1 MHz clock by two. The video chip clock 
(10.7 MHz) drives the Video Display Processor. The video 
chip clock is obtained from the third multiple, high 0 tuned 
tank circuit on the 3.58 MHz system clock. The 7.1 MHz clock 
is generated by a crystal controlled oscillator. Тһе output 
of the oscillator circuit is buffered and divided by two to 
provide a 50% duty cycle wave form. 


Interconnects 


The CPU Game Board and the Memory and I/O Board connect via 
two 30-pin ribbon cables and a dual 30-pin card edge соп- 
nector, making a pin-for-pin connection between 41 on the 
Memory and I/O Board and J2 on the CPU Board. Refer to 
Subsection 2.1.9. 
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2.3 DATA РАСК DRIVE MODULE 


2.3.1 Theory of Operation 


The data drive assembly provides Гог two drives: one is 
ineluded with the system, the other 15 optional. The data 
drive is а computer-controlled, digital cassette drive. 


The components of the data drive subsystem are located in two 
places: The Memory and I/O Board contains the tape drive 
6801 microcomputer, a quad comparator and RAM. The 
Read/Write and Servo Boards are located in the data drive 
assembly. 


The data drive 6801 controls the direction of the tape, tape 
speed, stop, track selection, and the Read/Write operation. 
In addition, the data drive 6801 monitors the presence of a 
data pack and transmits and receives data through AdamNet. 


The comparator interfaces the data drive 6801 to AdamNet. 
The RAM circuitry consists of two 1024 x 4 ROM integrated 
circuits, connected in parallel to provide an 8-bit data bus. 


Two printed circuit boards, the Servo Board and the Read/ 
Write Board are located in the data drive assembly. 


2.3.2 The Servo Board 


The Servo Board controls the direction and speed of the data 
drive by: 


Controlling the "take-up" motor which pulls tape in the 
direction of motion (forward or reverse). 


Controlling the "supply" motor which applies a slight 
pull or drag in the direction opposite to tape motion. 
This function maintains a stable tape motion. 


Maintaining a constant tape velocity across the head at 
any position, from the beginning to the end of the 
tape. 


Providing two different tape speeds; 20 inches per 
second (slow), and 80 inches per second (fast). Tape 
speed is controlled by the data drive 6801. 


Providing а brake function that allows the data drive 
6801 to stop tape motion in milliseconds. (This func- 
tion prevents the tape from coasting to a stop.) 


Keeping the tape in tension when the tape is not in 
motion, preventing slack in the tape. 
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2.3.3 


2.3.1 


Providing a signal to the data drive 6801 indicating the 
status of tape motion. 


Providing a signal to the data drive 6801 indicating 
whether or not а data pack has been properly placed in 
the data drive. 


The Read/Write Board 


The Read/Write Board records digital data encoded in bi-phase 
mark format on two separate tracks on the tape. This board 
also plays back the data recorded on the two tracks, with 
data output in the same format as recorded. The data drive 
6801 selects the tracks. 


The bi-phase mark technique embeds the clock in the data 
line. When data is returned from the data drive to the data 
drive 6801, the data line 15 coded back to the standard 
binary format. 


А "cassette-in-place" switch located on the data drive 
chassis lets the Servo Board know when the data pack is in 
place and ready for use. An optical encoding wheel interacts 
with the Servo Board and the tape for drive speed control. 


Data Pack Specifications 


The magnetic tape in the data pack is standard two-track 
digital recording tape, 300 feet in length by .15 inches in 
width. 


Effective data transfer rate 1.4K bytes per second 
Tape speed 
Normal 20 inches per second 
Fast forward/rewind 80 inches per second 
Tape capacity 256K bytes 


Two tracks, 128 blocks 
per track 
1 block = ІК 
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Мет/1/0 
Signal Мате Воага R/W І/0 
(input) 4110-1 Е26 
ВВАКЕ* 
(input) Ј10-2 E25 
GO REV 
(input) J10-3 E27 
GO FWD 
(input) 210-4 Е28 
STOP 
(input) 210-5 Е29 


SPEED SELECT 


GND J10-6 ЕЗ0 
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170 Signals between Memory and I/O Board and Data Drive 


Description 


Brakes tape motion. 

Logic 1 (active high) applies 
brake. This signal 15 passed 
from the Read/Write (RW) Board to 
the Servo Board at point E6. 


Commands reverse direction of 
tape motion when at Logic 0 
(active low). This signal is 
passed from R/W Board to Servo 
Board at point ЕВ. 


Commands forward direction of 
tape motion when at Logic 0 
(active low). This signal is 
passed from R/W Board to Servo 
Board at point Е8. 


Prevents tape motion and latches 
data drive output to Logic 1 when 
at Logic 1 (active high). 

Enables data drive output and 
tape motion when at Logic 0. 

This signal is used in circuits 
on both boards. 1% is passed 
from R/W Board to Servo Board at 
point Е9. 


Selects speed of tape motion; 
Logic 0 = 20 ips (slow speed), 
Logic 1 = 80 ips (fast speed). 
This signal is passed from R/W 
Board to Servo Board at E10. 


Return path for all logie and 
analog signals. Connected from 
R/W Board to Servo Board at point 
E19. 
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2.3.5 1/0 Signals between Метогу/1/0 Board and Data Drive (continued) 


Mem/I/O 
Signal Name Board R/W I/O Description 


(output) J10-7 E31 Provides sense of tape motion 

MSENSE status for tape drive 6801 
(active high). When Logic 1, 
tape is properly in motion. When 
Logic 0, tape is not moving due 
to stop/braking action or 
malfunction. This signal is 
passed between R/W Board and 
Servo Board at point Е12. 


(input) J10-8 E32 +12V Inductive Power Supply 

+12VI line, used to power motor cir- 
cuitry. Passed from R/W to Servo 
circuit at point Е12. 


(output) J10-9 E33 Indicates to tape drive 6801 

CIP that a data pack has been pro- 
perly inserted in drive when 
Logie O (active low). Passed 
between R/W and Servo Boards at 


point Е14. 


(input) 411-1 Е17 Data input to drive from tape 

DATA IN drive 6801. Data is encoded in 
bi-phase mark format. Each bit 
cell is 70 micro-seconds in dura- 
‘tion. А Logic 1 is denoted by a 
flux ehange in the bit cell. А 
Logic 0 is denoted by no flux 
change in the bit cell. This 
data is input to the drive in а 
Serial stream. 


(input) _ 911-2 Е18 Selects recording track Гог 

TRACK A/B read or write operation. Logic 1 
selects Track A; Logic 0 selects 
Track B. 


GND J11-3 E19 Return path for all analog and 
logic signals. 
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2.3.5 1/0 Signals between Memory/I/O Board and Data Drive (continued) 
Мет/1/0 

Signal Мапе Воага R/W I/O Description 

(input) 211-4 Е20 %5У is passed to 5егуо Воага 

+5V at point ЕЗ. 

(output) 411-5 Е21 рађа output from drive to 

DATA OUT tape drive 6801. Data is encoded 


in bi-phase mark format as 
described in DATA IN signal. 
Jitter in signal is specified at 
4% maximum, peak shift at 5% 


maximum. 
(input) J11-6 E22 %12У 15 passed from R/W to 
+12VL Servo Board at point E15. 
(input) J11-7 E23 Selects write mode (Logic 0) 
WRENABLE or read mode (Logic 1) of R/W 


circuit operation (active low). 


J11-8 E24 No connection. 
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2.4 Differences of Expansion Module #3 


Expansion Module £3 is designed for the consumer who owns 
ColecoVision. It consists of the Memory Console, the 
keyboard, the printer, and various cords and cables to con- 
nect the components. The Memory Console attaches to the 
ColecoVision Console. Тһе consumer provides his own TV. The 
major difference between Expansion Module £3 and the complete 
Adam Home Computer System is in the Memory Console. The 
equivalent of the CPU Board is housed in the ColecoVision 
Console, not in the Memory Console. Expansion Module #3 does 
not provide composite video output; therefore a monitor can- 
not be used. 


Expansion Module £3 is not packaged with "joystick" game 
controllers or the antenna switch box, since these items come 
with ColecoVision. 


The ColecoVision Board and the Memory and I/O Board connect 
via two 30-pin ribbon cables, a dual 30-pin card edge connec 
tor and the Interconnect Board, making a connection between 
Jl on the Memory and I/O Board and the expansion port of the 
ColecoVision console. Many of the connections are made pin- 
for-pin. The exceptions are: 


AO - A15 These lines are buffered. Тһе input to 
the buffer is from the ColecoVision and 
the tristate control of the buffer 
CADDRBUFEN) is from the Memory and I/O 
Board. 


DO -D7 These lines are buffered bidirectionally. 
The RD signal from the ColecoVision 
controls the direction (when active, data 
flows toward the ColecoVision) and the 
245EN signal controls the tristate func- 
tion. 


IORQ This line is connected directly between 
the two boards (pin 55) and 1s also buf- 
fered (controlled by ADDRBUFEN) and соп- 
nected to pin 40 of tne Memory and Т/0 
Board. 


ф! CLOCK This line, ріп HO of the ColecoVision 
Board, 15 connected to pin 45 of the 
Memory and Т/0 Board. 


ф CLOCK This line, pin 45 of the ColecoVision, is 
not connected. 
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These lines are buffered. The input to 
the buffer is from the ColecoVision, and 


the tristate control of the buffer 
(ADDRBUFEN) is from the Memory and 1/0 
Board. 
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3.2 


THE KEYBOARD 


Theory Of Operation 


The keyboard is the major input device through which the user 
communicates with the system. Тһе game controller joystick, 
buttons and keypad can also be used to input information. 

The keyboard consists of two major subsystems. The external 
Subsystem is an array of keys much like that of an mechanical 
typewrlter. The internal subsystem, located on the Keyboard 
Printed Circuit Board, includes the keyboard 6801 microcom- 
puter and the AdamNet serial interface. 


The keyboard contains 75 full travel keys, including special 
funetion keys. Some special funetion keys are labelled on 
the key top, for example, STORE/GET, DELETE, BACKSPACE. The 
funetion keys on the top row of the keyboard are smart keys, 
marked I through VI. Corresponding smart key labels shown on 
the video display identify their functions. 


The keyboard 6801 determines which keys the user presses 
through the keyboard matrix. Every 5 ог 8 milliseconds, the 
keyboard 6801 scans the matrix and stores the characters in a 
buffer. 


The matrix consists of vertical columns which correspond to 
keyboard 6801 output lines and horizontal rows which 
correspond to keyboard 6801 input lines. 


А debounce function determines if any of the keys registers 
a low signal; then that row is read horizontally. More than 
one row in a column is read if more than one key in that 
column is depressed. The ASCII code for the depressed key or 
keys is read back to the 6801. The keyboard 6801 compares 
the code with the code input from the previous scan. If it 
is the same, the information is recorded; it is different, 
the information is not recorded. 


The keyboard 6801 responds to the following commands from 
the master 6801: 


Reset - the keyboard 6801 erases the character buffer 
and resets shift lock to the unlocked state. 


Send character - the keyboard 6801 sends one character 
via the RxD/TxD line to the master 6801. 


Interconnects 


The lines linking the keyboard 6801 to AdamNet are: 
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Signal ground 

*5V (input) 

Reset (input) 

RxD/TxD (input/output) 
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4. THE PRINTER 
4.1 Theory of Operation 


The printer houses two printed circuit boards: the Printer 
Board and the Linear Power Supply Board. The Printer Board 
includes a 6801 microcomputer and parallel drivers that 
control the printer's electro-mechanical devices. Тһе elec- 
tro-mechanical devices include the daisy wheel motor, the 
carriage motor, the platen advance mechanism, the print sole- 
noid, and the ribbon solenoid. The Linear Power Supply Board 
includes regulators, rectifiers, and a transformer. For more 
information on the power supply, refer to Chapter 2, Section 


4.2 The Printer Board 


The printer 6801 communicates with the Master 6801 on the 
Memory and I/O Board via AdamNet to receive data to be 
printed, control the motions of the printer's mechanical 
parts, and ensure that the printer performs the optimum 
number of motions simultaneously. 


Within the printer 6801 RAM 15 a 16-сһагасбег buffer Гог data 
being sent to the printer over AdamNet. The buffer ensures 
that time is not lost between characters being printed, and 
maximizes printing speed. 


The printer 6801 responds to some ASCII control codes 
including carriage return, line feed, backspace, escape, 
shift-out and shift-in.  Shift-out causes the printer 6801 to 
reverse its left and right directions, allowing printing from 
right to left. 


The printer 6801 controls the printer's electro-mechanical 
devices. It also ensures that lateral carriage motion, rota- 
tion of the daisy wheel and stepping of the platen can be 
activated simultaneously. 


4.3 Interconnects 
The lines linking the printer 6801 to AdamNet are: 


Signal ground 

+5V (input) 

Reset (input) 

RxD/TxD (input/output) 
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5. GAME CONTROLLERS 


The game controller contains an 8-position joystick, two push 
buttons and a l2-key keypad. The information from a 
controller 15 read by the CPU on eight input lines through a 
single port. Once a port has been read, the input data must 
be decoded. See CONT SCAN 1п the OS 7 Source Code Listing 
Гог details. 
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FIGURE 2-5: CONTROLLER CONFIGURATION 
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Enabled 
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FD, FF 
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Function 
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6. POWER SUPPLY 
6.1 Power Supply Voltage 


The power supply Гог the ADAM computer is located in the 
printer. The power supply converts the incoming line voltage 
(AC) to one 18V unregulated voltage that powers the ribbon 
Solenoid and four low level, regulated DC voltages as 


follows: 

+5v Main source of ромег to the CPU 

-5V Supplies power to the CPU 

*t12VI Supplies power to drive the inductive loads 
such as carriage motor, daisy wheel motor, 
print solenoid, platen motor and digital data 
drive. 

+12VL Supplies power to the system logic. 

6.2 Excessive Current Output Protection 


The power supply uses a variety of methods to protect against 
excessive current output. 


Тре +5V and the +12VI are fused and use electronic fold- 
back current limiting. 


The +12VL is not fused but uses electronic foldback 
limiting. 


Тһе -5v uses conventional current limiting and thermal 
protection which halts the current when the regulator 
gets too hot. 

Тһе 18V unregulated uses the same fuse as the -*12VI 


A thermal fuse in the power transformer protects against 
overcurrent at the transformer. 


The AC line input may vary from 108VAC to 132VAC. The power 
supply ensures a constant and quiet source of DC power. 
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Printer/Memory Console Interface Cable 


CHAPTER 2 


HARDWARE 


The printer/console interface cable consists of 7 insulated 


wires and one uninsulated drain wire. 


Pin 
1 


а 


OoN ON {= Uo 


Color 
Brown 
Red 
Orange 


Yellow 
Green 
Blue 
Violet 


Voltage/Description 
+121, VDC +.508V 


-.6V 
+121 VDC +.497V 
-.6V 
+5.075 VDC +.079V 
-.255V 
-5.15VDC +.25V 
Ground 
AdamNet 
Reset 
Drain 
No wire 


Power Supply Output to CPU (via Printer/Memory Console 
Interface Cable) 


Voltage 


+5V 
-5V 
+12VI 
+12VL 


Full Load Current 


2. 75A 
0. 2А 
0. бА 
0. ЗА 


Power Supply Output to Printer 
Voltage 


+5VL 
+12VI 


+18V (unreg) 


Full Load Current 


0. 25А 
1.95А 
1.0А 
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CHAPTER 3: SOFTWARE 


INTRODUCTION 


This chapter presents technical information on each of ADAM's 
Software components. Emphasis is placed on AdamNet and the 
avallable operating systems. Descriptions of application: 
Software are provided as examples to software developers. 


Source code listings for EOS and OS 7 сап be requested with 
the form on the last page of this manual. 


MEMORY MAP AND POWER UP/RESET PROCEDURE 


Adam's 780 microprocessor can address 64K bytes at any one 
time. Тһе 64К addressable memory space 15 divided into two 
32K sections. Each section may contain one of four memory 
options. Any one option for lower memory and any one option 
for upper memory сап be selected for the full 64K memory 
Space via port ТЕН. 


Memory Options for 0 - ТЕРЕН (lower memory) 


SMART 
WRITER 32K 32K 
WORD INTRINSIC EXPANSION 24K 


PROCESSOR RAM RAM INTRINSIC 
ROM RAM 


Memory Options for 8000H - FFFFH (upper memory) 


32K 32K 32K 
32K EXPANSION EXPANSION CARTRIDGE 
RAM ROM RAM ROM 


Lower Memory Options 


SmartWRITER Word Processor ROM = This memory option consists 
of 32K of SmartWKITER ROM code. А small part of this code, 
EOS BOOT, 15 responsible for system initialization during 
power up and reset, EOS ROM сап also be accessed when this 
option is selected. See Subsection 4.1, EOS, for further 
details. 


32K Tntrinsic RAM — This option is the lower half of the 64K 
RAM included with every ADAM. DMA transfers to AdamNet can 
take place only in intrinsic RAM. SmartBASTC and most 
programs stored on data pack reside in this memory. 
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2.3 


32K Expansion RAM - This option is the lower half of the 64K 
Memory Expander, an optional feature not included with the 
ADAM system. The 64K Memory Expander increases ADAM's memory 
to 144K of read/write memory (64K intrinsic, 64K expansion, 
16K VRAM). 


OS 7 and 24K Intrinsic RAM - This option contains OS 7 and 
24K of ADAM's intrinsic RAM. OS 7 15 the 8K ROM installed in 
ColecoVision and ADAM. Іп Expansion Module #3, 1115 ROM is 
in the ColecoVision. The description of the 32K Intrinsic 
RAM also applies to this 24K intrinsic RAM. 


Upper Memory Options 


32K Intrinsic RAM - This option is the upper half of the 64K 
intrinsic RAM included with ADAM. DMA transfers to AdamNet 
can take place only intrinsic RAM.  SmartBASIC and most 
programs stored on data pack reside in this memory. 


Expansion ROM - This memory 15 provided by an expansion ROM, 
an optional feature not included in the ADAM system. The 
expansion ROM is installed in Connector £2 on the Memory and 
I/O Board. EOS BOOT checks this connector for valid data 
before initializing EOS. If valid data is found, the 

EOS BOOT eode jumps to this ROM. 


32K Expansion RAM - This is the upper half of the optional 
Expansion RAM described for lower memory. 


32K Cartridge ROM - This memory option is the cartridge slot 
on ADAM or ColecoVision, used to execute game cartridges or 
other cartridge-based software. 


Power Up/Computer Reset Procedure 


When Adam ромегв up ог when the computer reset switch is 
pressed, the MIOC selects SmartWRITER in lower memory and 
Tntrinsic RAM in upper memory. EOS BOOT executes this ргосе- 
dure: 


Check for Expansion ROM. If Expansion ROM exists, jump 
to Expansion ROM. 


Else, initialize EOS and jump to EOS START 
Check for the presence of devices in this order: 


Disk Drive 1 
Disk Drive 2 
Data Pack Drive 1 
Data Pack Drive 2 
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2.4 780 I/O Port Assignments 


2.5 
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If a device exists, check for valid data in the device. 


Boot and execute code from the first valid device found 
by loading block 0 to address 0С800Н then jumping to 


ОСВ ООН. 


ТР по valid data is found оп any device, execute 


SmartWRITER. 


Port 


ООН through 1DH 
1ЕН 
ТЕН 
ФОН through ЗЕН 
ЗЕН 
ЦОН through ЦЕН 
ЦЕН 
БОН through БОН 
БЕН 
БЕН 
бОН through ТЕН 
ТЕН 
ВОН through ЕЕН 


Description 


Reserved 

Optional Auto Dialer 

Reserved 

Reserved 

Network reset; EOS enable 
Reserved 

Expansion connector #2 
Reserved 

Optional Modem Data Т/0 
Optional Modem Control Status 
Reserved 

Memory Map Control 

Reserved for ColecoVision use 


*Net reset - The net reset function is performed by setting 
bit O and then resetting bit O. 


*EOS enable - Setting bit 1 enables the EOS ROM. Resetting 
bit 1 disables EOS ROM. The EOS enable function only affects 
the SmartWRITER ROMs. To access the EOS ROM, the SmartWRITER 
ROMs must be selected. 


For further details on port assignments, see PORT COLLECTION 
in the EOS Source Code Listing. 


Memory Map Control 


Software can select the memory configuration by writing to 
Port ТЕН. Data bits DO and D1 select the lower (0 - ТЕРЕН) 
memory option. D2 and D3 select the upper ( 8000H - FFFFH) 
memory option. D4 through D7 are reserved for future expan- 
Sion, and should remain as 0. Тһе value to be written to 
Port 7FH 1s obtained from the following tables. 
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Lower Memory Option Selection 


SmartWRITER ROM and EOS ROM 
32K Tntrinsic RAM 

32K Expansion RAM 

057 + 24K Intrinsic RAM 


> о о 


0 
1 
0 
1 


Upper Memory Option Selection 


0 0 32K Intrinsic RAM 
0 1 Expansion ROM 
1 0 Expansion RAM 
1 1 Cartridge ROM 
2.6 Reset Procedures 


Adam can be reset іп either computer mode or in game mode. 
When the computer reset switch is pressed, Adam resets to 
computer mode, according to the power up procedure described 
in Subsection 2.3. 


When the cartridge (or ColecoVision) reset switch is pressed, 
Adam resets to game mode. 32K of Cartridge ROM are switched 
into upper memory. 05-7 plus 24K of intrinsic RAM are 
switched into the lower bank of memory. Refer to Subsection 
9.1 for the game mode memory map. 
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За ADAMNET 

3.1 Introduction 
AdamNet is based physically on a shared bus, single master 
topology, although logically it resembles & token-passing 
network. The physical design of the network is depicted 
in Figure 3-1. 


FIGURE 3-1: BUS NETWORK 


The circles represent nodes (for example, printers or 
keyboards), which connect to а shared bus, represented by the 
horizontal line. Тһе network is a four wire bus. The wire 
definitions are: 


Data 
Reset 
Signal ground 
Power 


The network resides in all Adam components. The reset line 
behaves as a master reset signal to every node attached to 
the network. A transition on this line causes all attached 
devices to enter the power-on state, allowing the master to 
bring sanity to the network during periods of erratic beha- 
vior. 


Logical Design 


Logically, AdamNet resembles а token-passing network. Tn а 
token-passing network, the right to talk on the bus is passed 
from node to node. This right, or "token", allows the node 
to access the bus and send messages. One node functions ав 
the master of the bus. The master gives the token to other 
nodes with a regulated frequency. 
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3.2 Network Master Concept 


Conceptually the master is like any other node on the net- 
work. Each node contains an IEEE defined Medium Access 
Control (MAC) layer of software that enables the node to 

gain access to the network. The MACs in non- 

master nodes contain a subset of the functions in the 
master's MAC. Internally all MACs are composed of four 
loosely coupled logical machines: Node Interface Machine 
(NIM), Aecess Control Machine (ACM), Receive Machine (RM) and 
Transmit Machine (TM). 


FIGURE 3-2: MAC Internals 


Application 


node interface 
<--- machine 


access 
---> | ACM <--- control 
machine 


NODE 


MAC 


receive 


another 
node 


The MAC's version of the Access Control Machine is signifi- 
cantly different from that of the non-master nodes. The NIM, 
RM and TM components in the master and non-master nodes аге 
basically equivalent. Тһе RM and TM are physical level Т/0 
routines that accept and send data frames. 


3.3 Message Philosophy and Definition 


AdamNet messages can be divided into two types: commands and 
responses. Each type can be subdivided into either data or 
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Commands are messages initiated by the 


master, while responses are initiated by non-master nodes. 


The following four possibilities exist: 


The format of а basic message follows: 


command.control 
command.data 
response.control 
response.data 


5 3 0 


7 
ЕСКЕНЕ БКТ 


Мһеге: а 
5 


device address 


subtype (indicates the nature of the message) 


The messages are defined in the following pages. 
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3.3a. COMMAND.CONTROL (RESET) 


7 4 3 


о 


а = target address (1..15) 
$ = ВЕЗЕТ (0) 
3.35. COMMAND.CONTROL (STATUS) 
7 4 3 0 


= target address (1..15) 
= STATUS (1) 


ср 


3.3c, COMMAND.CONTROL (ACK) 


x 
іг 
(А) 
о 


а = target address (1..15) 
5 = АСК (2) 
3.343. COMMAND, CONTROL (CLR) 
7 h 3 0 


a - target address (1..15) 
t = CLEAR (3) 
3.3e. COMMAND.CONTROL (RECEIVE) 
T à 3 0 


target address (1..15) 
RECETVE (4) 


ср 
Wo H 


ADAM" TECHNICAL REFERENCE MANUAL 
PRELTMINARY RELEASE 
3.3f. COMMAND.CONTROL (CANCEL) 


T 4 3 0 


target address (1..15) 
CANCEL (5) 


a 
t 


3.35. COMMAND.DATA (SEND) 


a - target address (1..15) 
t - SEND (6) 
51,2 = MAX message size. 
DATA = data byte 
cs = check sum 
323513 COMMAND.CONTROL (NACK) 
7 4 3 0 


target address (1..15) 
NACK (7) 


w 
ТЕН! 


CHAPTER 3 


Data Stream Portion 


SOFTWARE 
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3.31. RESPONSE.CONTROL (STATUS) 
а = source address (1..15) 
t = STATUS (8) 
х = transmit code: 0 - character mode (0-255) 
1 - block mode 
г = reserved 
n = device deependent status 
1 = MAX message size 
es = check sum of bytes 1 - 4 
3.3% RESPONSE.CONTROL (АСК) 
7 4 3 0 
КА Кз ee 
а = source address (1..15) 
t = ACK (9) 
3.3k. RESPONSE.CONTROL (CANCEL) 


7 1:2 0 


source address (1..15) 
CANCEL (10) 


ср 
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3,31. RESPONSE.DATA (SEND) 


Data Stream Portion 


source address (1..15) 


t - SEND (11) 
51,2 = MAX message size. 
DATA = data byte 
cs = check sum 
3.3m. RESPONSE.CONTROL (NACK) 


source address (1..15) 
МАСК (12) 


ср 
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3.8 Error Control 


Data messages use an exclusive-or checksum to verify the 
integrity of the data. More specifically, for a n-1 byte 
data stream, an nth byte is added which is equal to the 
exclusive or'd checksum of the zero'th through the n-1 byte 
of the data stream. This insures that the checksum 
(exclusive or'd) of the zero'th through the nth byte equals 
Zero. 


FIGURE 3-3: ERROR CONTROL 


x'ord 
checksum of 


bytes 0 thru 
п-1 


А кеђгу method is implemented Бу the Master to determine 
whether the lack of a response from a node is due to either а 
busy or failure condition. 


3.5 Class of Service Concept 


Each node 15 assigned a class of service. Class of service 
is defined as: 


maximum message length 
node type 


To accept a device onto the network the CPU queries the 
device with a "COMMAND.CONTROL (STATUS)." Іп turn, the 
target device responds with a "RESPONSE.CONTROL (STATUS)" 
which entails the delivery to the host of a multi-byte 
package. This package defines to the host the nature and 
attributes of the responding device. 


3.6 Power Up/Initialization 


The CPU asks each attached device for its class of service 
message at power up. Тһе CPU is responsible for assoctating 
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а logical unit address to each physical port on the bus. See 
EOS for device assignments. 


3.7 Link Speed 


The baud rate is 62.5k. This translates to a bit cell time 
of 1645. Thus, the time to transmit one byte (including а 
start and stop bit) is 16055. 


3.8 Master Node Tnterface 


AdamNet communicates with the 280 through а 

message passing system. Тһе 780 RAM contains a group of 

data structures called DCBs (Device Communication Blocks). 
Every device on AdamNet is associated with a DCB. Тһе struc- 
ture of a DCB follows: 


DCB CMD STAT EQU 0 
DCB BA LO EQU 1 
DCB ВА НІ EQU 2 
DCB BUF LEN LO EQU 3 
DCB BUF LEN HI EQU 4 
DCB SEC NUM O EQU 5 
DCB SEC NUM 1 EQU 6 
DCB SEC NUM 2 EQU 7 
DCB SEC NUM 3 EQU 8 
DCB DEV NUM EQU 9 
*reserved EQU 10 
*reserved EQU 11 
*reserved EQU 12 
*гезегуеа EQU 13 
DCB_RETRY_LO EQU 14 
DCB RETRY HI EQU 15 
DCB ADD CODE EQU 16 
DCB MAXL LO EQU 17 
DCB MAXL HI EQU 18 
DCB DEV TYPE EQU 19 
DCB NODE TYPE EQU 20 


A DMA mechanism allows the 6801 master to scan the DCBs for 
pending work. The 6801 master writes completion messages and 
data to the DCBs or data areas as indicated in DCB messages. 
Тһе 280 either deposits commands into the DCBs, or inspects 
the DCBs for the completion status of previously issued com- 
mands. 


A single data structure (PCB) allows the Z80 to communicate 
with the 6801 master. 
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3.9 Funettonal Overview - 280 and 6801 Master 


The following table provides a functional overview of the 
280 and 6801 master. The three pages following the table 
provide further details. 


Layer Responsibilities 
280 Administer PCB, DCB, and data blocks 


Signal 6801 Master App 
Scheduling and prioritizing 


6801 Master App Sean DCBs (Events from 280) 
~ e Post I/O to 6801Мас 
Send control signals 
Collect signals 
Interpret PCB and DCBs 


6801 Master Mac ` Control network 
Write/read data to/from 280. MEM 
based on NIM BLK 
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280 


Inputs 


1. Processor Control Block (to function £3) 
2. Device. Control Block (to function £3) 
3. Memory Blocks (to function #1) 


. Functions 


. То manage data for PCB, DCBs and Memory Blocks. 
2. To send signals to the 6801 MASTER APP. 

a. Processor Commands 

b. Device Commands 
3. To receive signals from the 6801_MASTER_APP. 

a. Process Status 

b. Device Status 
4. То administer the priority of scheduling devices by 
regulating the frequency within which the 280 MASTER 
posts commands to the applicable DEVICE CONTROL | BLOCK. 
COMMAND. 


Outputs 


1. PCB (from functions #4, 2) 
2. DCB (from functions #4, 2) 
3. МЕМ BLOCKS (from function #4) 


Note: 280 MASTER must allocate the MAX message length buffer 
for the sending/receiving node's message. 
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6801 Master App 


Inputs 


1. РСВ (to functions #2, 3) 
2. DCBs (to function #1, 3) 
3. КІМ BLKS (to function #4) 


Functions 


1. То scan the DCBs for changes of state to the DCB(1). 
DEVICE COMMAND field. 


2. То scan the РСВ. 

3. То interpret the scanned information. 

Ц. То receive I/O completion signals from the MAC. 
(Deposited in M SIG). 

5. To post I/O requests to the 6801 MASTER MAC. 

6. То post processor status information to the Z80 MASTER. 

7. То post DEVICE STATUS information to the 780 MASTER. 

Outputs 


1. РСВ (from function #6) 
2. DCB (from function #7) 
3. NIM_BLK (from function #4) 
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6801 Master Mac 


Inputs 


1. МЕТ IN MESSAGES (to functions #1, 3) 
2. МІМ BLK (to functions #1, 2, 5) 


Funetions 
. То sequence the I/O of the network. 
. То send messages to devices. 

To receive messages from devices. 


. To signal status information to the 6801 MASTER APP. 
. То execute 6801 MASTER APP signals. 


Outputs 
1. МЕТ OUT MESSAGES (to functions #1, 2) 


2. МІМ ВІК (to functions #1, 4) 
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Ц. OPERATING SYSTEM 


4.1 EOS (Elementary Operating System) 


This section provides information to allow designers to write 
programs that operate in an Adam/EOS environment. It descri- 
bes the organization of the Elementary Operating System (EOS) 
including file management and executive calls. 


The Elementary Operating System is a collection of service 
routines that provide input/output facilities to peripheral 
devices. Programs accessing these devices need not be con- 

` cerned with the physical characteristics of the devices, 
because EOS logically resides between the physical devices 
and application programs. EOS shields application 
programs from the details of AdamNet. 


Entries to EOS are defined in Subsection 4.1.7. 

Application programs should use only these entry points. 
Access to EOS in any other manner is dangerous and may cause 
program malfunction. EOS error codes are listed in 
Subsection 4.1.8. 


FIGURE 3-4: EOS MEMORY МАР 


D390H 
D400H 
ЕОООН 
ЕЦООН 
ЕВРРН 
ЕСЗОН 
FD50H 
FECOH 
PROCESSOR CONTROL BLOCK 
БЕСІН 
DEVICE CONTROL BLOCK 
ЕЕЕЕН 


DMA RESERVED ВУТЕ 
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4.1.1 


EOS Overwrite Addresses 


Some applications may not require а11 of the routines pro- 
vided by EOS. То accommodate this situation, EOS has three 
defined starting locations. Applications should always 
access the routines from the defined jump table locations, 


Location 0D390H is the lowest EOS starting address. File 
manager software is located in this part of EOS. If the 
application program uses file manager software, the applica- 


: tion should not overwrite 0D390H or above. 


Location OEO00H. If the application does not use the file 
manger software, it can overwrite EOS up to ODFFFH. Routines 
that access the lower level network device drivers, and the 
device drivers for the VDP, controllers and sound generator 
are available. 


Locations ОЕЦООН to OFC30H contain the lowest level device 
drivers for AdamNet. The application can extend up to OF3FFH 
if it is using OS_7 or its own drivers for the VDP, 
controllers and sound generator. 


EOS Files 


The file structure takes advantage of the sequential design 
of the data pack. (Рог more information on tapes and tape 
formats, see Chapter 3, Section 5.) А file directory keeps 
track of the location of files on tape, and other pertinent 
information such as size, creation date, and protection 
attributes. Some programs, such as super games, do not 
require directories. 


Data is stored on tape in blocks of 1К (1024 bytes). Ап EOS 
file occupies a number of contiguous blocks, allocated upon 
file creation, EOS files ean be any number of blocks but; 
аге limited by the physical storage space available. 


Block 0 is reserved for a cold start loader. Block 1 and up, 
depending on the directory size, contain the directory. 


The EOS file manager accesses and controls a file through a 
File Control Block (FCB) maintained in RAM. The FCB contains 
static and dynamic information about the file. Тһе FCB 15 
created when a file is opened and destroyed when the file 15 
closed. Application programs are limited to two FCBs at any 
one time. Each FCB is 36 bytes long. А data buffer, 1024 
bytes long, is associated with each FCB. 
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The Directory 


The directory contains two types of records: Volume and File 
Records. The first 26 bytes of the first block in the direc- 
tory 15 the Volume Record. The Volume Record 15 followed by 
a number of File Records, also 26 bytes in length. The 13th 
byte of the Volume Record determines the size of the direc- 
tory. Up to 127 blocks may be allocated for the directory, 
allowing a maximum of 4953 file entries, and 39 directory 
entries per 1К block. 


Size (bytes) (12) 


(3) 
VOL NAME онт DIR_ SHER TOS Tm 9 СКЕАТТОК 
5І2Е DATE 


Voiume Record 


Size (bytes) (12) (1) (4) (г) (г) (2) (3) 
DIR_NAM DIR DIR START] DIR МАХ DIR USED| DIR LAST| CREATION 
BLOCK LENGTH LENGTH COUNT DATE 


ATTRIB 
File Record 


Name Length Explanation 
VOL NAME 12 bytes Logical Volume Name 
DIRECTORY SIZE l byte 
VOL ATTR Bit T Delete protection 1f set to 1 
VOL DIRSIZE Bits 6-0 Directory size in blocks 
DIR СНЕСК H bytes А unique code that indicates the 
presence of a directory. 
VOL SIZE 4 bytes Total number of blocks allocated 
CREATION DATE 3 bytes (1) (1) (1) 
VoL YEAR] VOL МОКТН | VOL DAY 
РТК NAME 12 bytes file name. 12%} byte denotes file 


type (A, a, H or h). Terminated by 
ETX (03H). (Зее 4.1.3) 
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DIR ATTRIB 


1 byte 


Bits: 


т бше rs x 'O 


Ғ: 
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File attribute byte 


1 ° 5 3 2 1 0 


реи зр ави засе ра 


permanently protected bit 
wrlte protected 
read protected 
user file 
system file 
file has been deleted 
execute protect 
(0 = execute 
(1 = no execute) 
not a file 


А typical user-defined file would have a DIR-ATTTRIB of ЈОН. 


An executable file, 
DIR ATTRIB of 0свн. 


DIR START BLOCK 
DIR MAX LENGTH 
DIR USED LENGTH 


DIR LAST COUNT 


CREATION DATE 


4 


2 


2 


bytes 
bytes 


bytes 


bytes 


bytes 


which is loaded and run from 100H, has a 


Starting block number of the file 
File size in blocks 


Number of blocks used, including any 
partially used blocks 


Number of bytes in the last block. 
(0 - 400) 


БІН YR [DIR MNTH | DIR DAY 


ADAM" TECHNICAL REFERENCE MANUAL 


PRELIMINARY RELEASE 


CHAPTER 3 SOFTWARE 


File Control Block (FCB) Organization 


FCB NAME 


FCB ATTR 


FCB_START_BLOCK 


FCB МАХ LENGTH 
FCB USED LENGTH 


FCB LAST COUNT 


FCB DEVICE 
FCB MODE 


FCB BLOCK 


FCB LAST BLOCK 


FOB POINTER 
N 


FCB LENGTH 


FCB BUFFER 


FCB DEVICE 


Up to eleven characters, free format 
Same as attribute byte of File Record 
File starting block number on tape 
Total number of blocks allocated 
Number of blocks used within the file 


Number of bytes in last block of the 
file 

Device containing the file. See below. 

File open modes. See below. 


Block number currently in FCB BUFFER 


Last block number of the file 
FCB BUFFER pointer 


Data block size of the current FCB DEVICE 
1K buffer allocated for each file 
currently opened. Matches the block 

Size on the digital data pack. 

Controlled by the EOS file manager to 
transfer data between the user program 
and mass storage devices. 


А unique number assigned to а11 
devices (present and future): 
ООН - Master 

OlH - Keyboard 

O2H - Printer 

03H - Reserved 

ОДН - Floppy Disk Drive 
05H - Floppy Disk Drive 
06H - Reserved 

ОТН - Reserved 

08H - Data Pack Drive - 
18H - Data Pack Drive - 
09Н - Reserved 

OAH - Reserved 

OBH - Reserved 

OCH - Reserved 

ODH - Parallel Interface Module 


1 
ген 


№ н 
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OEH - RS-232C Interface Module 
OFH - Gateway 


File Types and Headers 


The 12th character of DIR NAME indicates the file type. 

Valid file types are A, а, h or H. The lower case file types 
indicate backup versions of a file. These files have the user 
file attribute bit set. Тһе first three bytes of an "H" file 
define the length of the header and the application code. 
Following these bytes are the header and then ASCII infor- 
mation. Refer to Subsection 6.2 for an example of an "H" 
file. 


The application code defines the format of the header. The 
following application codes have been assigned: 


1 SmartWRITER 
2 SmartBASIC 
16 Electronic FlashCard Maker 


"A" files have the user bit set, but do not contain headers. 
ASCII information begins in the first byte of the file. 


EOS Executive Calls 
This subsection summarizes EOS executive subroutines that can 
be called from application programs. The executive calls 


fall into three categories: system operations, simple device 
I/O and mass storage file 1/0. 


System Operations 


_EOS_ START Starts EOS by going through initialization 


steps 


HARD INIT Initializes the system at powerup 


_SOFT_INIT Initializes the system anytime but powerup 
_HARD_RESET_NET Applies hardware reset (38H) to AdamNet 
_SYNC Synchronizes 280 with Master 6801 
_SCAN_ACTIVE Scans devices on AdamNet and establishes the 


Device Control Blocks (DCB) 


_RELOC_PCB Relocates PCB and DCBs to different addresses 


after powerup if necessary 


_FIND_DCB Finds the DCB address for the assigned device 


GET_DCB_ADDR Same as _FIND_DCB 


GET РСВ ADDR Finds the current PCB address of the system 
.REQUEST STATUS Issues a status request command to a device 
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_ CONS INIT 
— CONS OUT 


 REQ КВО STAT 
—REQ PR STAT 
вр Сн DEV 

ТЕП кЕр 
—START RD СН БЕУ 
END RD СН БЕУ 
START RD KBD 
"END RD КВО 
WR CH БЕУ 


_PR_CH 
_РЕ_БЏБЕ 


START WR СН DEV 
END WR CH DEV 
START PR CH 
—END PR CH 
START PR ВОЕЕ 


END PR BUFF 
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Simple Device Operations 


Initializes the system console 

Displays a character or performs screen 
control on the system console 

Requests keyboard status 

Requests printer status 

Indicates a read соттапа to a character device 

Reads a character from the keyboard 

Sets up a character device DCB to issue read 
command (concurrent operation) 

Checks the status of character device DCB 
after command has been sent to read 
(concurrent) 

Starts a keyboard read command (concurrent) 

Checks the keyboard status (concurrent) 

Initiates a write command to a character 
device 

Prints a character on the printer 

Prints string of ASCII characters terminated 
by ETX (03) 

Sets up a character device DCB to issue write 
command (concurrent) 

Checks the status of character device DCB 
after command has been sent to write 
(concurrent) 

Starts a printer print command (concurrent) 

Checks the printer status (concurrent) 

Starts the command of printing a string of 
characters (concurrent) 

Checks the printer status (concurrent) 


Mass Storage Device Operations 


File Manager Section 


_SET_DATE 
"GET DATE 
~QUERY_FILE 
~SET_FILE 
“MAKE FILE 
OPEN FILE 
CLOSE FILE 
_ВЕЗЕТ FILE 


READ FILE 
WRITE FILE 
ЕМСЕ INIT 
С 5САМ FOR FILE 


Sets the current date 

Gets the current date 

Reads directory entry of a file 

Sets the file directory entry 

Creates a file іп the directory 

Opens a file by setting up the FCB 

Closes a file by marking the FCB 

Resets the file by pointing back to the first 
byte 

Reads data from a file into user's buffer 

Writes data to a file 

Initializes the file manager 

Scans the directory block(s) for a file 
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Device Driver Section 


RD 1 BLOCK 


WR 1 BLOCK 


_REQ TAPE STAT 
CSTART RD 1 BLOCK 


END RD 1 BLOCK 
START МЕ 1 BLOCK 


.END WR 1 BLOCK 


Reads a block of data (1024 bytes) from mass 
storage device 

Writes a block of data to mass storage device. 
Т/0 buffers containing data to be trans- 

ferred to tape can reside anywhere in 280 

RAM. 

Requests status of the data pack drive 

Sends read command to read a block of data 
from a block device (concurrent) 

Checks status after START RD 1 BLOCK 

Sends write command to write a block of data 
to a block device (concurrent) 

Checks status after END WR 1 BLOCK 


АПАМ" TECHNICAL REFERENCE MANUAL 
PRELIMINARY RELEASE CHAPTER 3 SOFTWARE 


4.1.5 EOS Routines Адарђед from OS 7 


A section of EOS contains device drivers for the video pro- 
cessor, sound generator and controllers. Many of these 
routines are functionally the same as routines in the 05 7 
ROM. The inputs and outputs for the EOS version of these 
routines 15 not necessarily the same as those for equivalent 
routines in OS 7. Entry points are defined in Subsection 
4.1.7. The file А uOS 00 in the EOS Source Code specifies 
parameter passing. 


Routines for the Video Processor 


WRITE VRAM READ VRAM 
WRITE REGISTER READ REGISTER 
FILL VRAM INIT TABLE 

PUT VRAM GET VRAM 

САГС OFFSET PX TO PTRN POS 
LOAD ASCII PUT ASCII 


WR SPR ATTRIBUTE 
Routines for the Controllers 


DECODER POLLER 
SPINNER 


Routines for the Sound Processor 


DECLSN DECMSN 
MSNTOLSN ADD8 TO16 

SOUND INIT TURN OFF SOUND 
PLAY TT SOUNDS 


EFFECT OVER 
Adam Routines for OS 7 Access 


SWITCH MEM PORT COLLECTION 


4.1.6 Initializing EOS 


No initializaion of EOS is necessary if an application 
program boots from disk or data pack. If а program boots 
from the cartridge slot ог а connector, EOS must be loaded 
from ROM to its executable location, according to the 
following procedure. This procedure must be executed from 
address range 8000H through ODFFFH іп intrinsic ВАМ. 


Step 1: Select the SmartWRITER option in lower memory. 


out 7FH,00H 
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Step 2: Strobe the EOS ENABLE line by writing the value 02H 
to port 3FH. 


out 3FH,02H 


Step 3 Copy EOS from location 6000H to location OEOOOH, Do 
not overwrite the DCBs. 


LD HL,6000H 

LD DE,0E000H 

LD BC,OFECOH - ОЕОООН 
LDIR 


Step H: Deselect EOS ROM. EOS ROM should be deselected if 
the SmartWRITER ROMS will be accessed by the application 
program. LOAD ASCII is an example of an EOS routine which 
accesses the EOS ROM. 


out 3FH,0 


Step 5: Initialize EOS tables. All RAM should be cleared to 
0. See Subsection 8.1.7 for the equate values. 


LD BC,CLEAR RAM SIZE 
LD DE,CLEAR RAM ЗТАВТ+1 
LD HL,CLEAR RAM START 
XDR A 

LD [HL],A 

LDIR 


Step 6: Initialize I/O ports. EOS collects port values from 
the OS 7 ROM. EOS routines use these ports when they access 
the video processor, controllers and sound generator. 

CALL PORT COLLECTION 
Step 7: Initialize AdamNet. | HARD INIT performs the 
6801/Z80 synchronization, performs a roll call poll on the 
network, and establishes the DCBs. 


CALL HARD INIT 
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А00816 
BLK STRT РТА 
BLOCKS, REQ 
BUF END 

ВИЕ START 
BYTES, REQ 
BYTES. ТО 69 
CALC_DFFSET 


CLEAR_RAM_SIZE 
CLEAR_RAM_START 


COLGRTABLE 


CONTROLLER_O_PO 
CCNTROLLER, 1, PO 


CURRENT, DEY 
CURRENT. PCB 
CURSOR 
CUR_BANK 
DC8 IMAGE 
DECLSN 
DECMSN 


DEFAULT_BT_DEV 


DEVICE_ID 
DIR_BLOCK_NO 
EFFECT_OVER 
EOS_DAY 
ECS_MONTH 
EOS STACK 
EOS. YEAR 
СВ BUFFER 


FCB DATA ADDR 
ЕСВ HEAD АООй 
FILENAME СМР5 


FILE,COUNT 


FILE NAME АООВ 


FILE, NUMBR 
FILL VRAM 
FMGR, СТЕ ENT 
FNUM 


FOUND, AVAIL, ENT 


GET, VRAM 
INIT TABLE 
INT, ҰСТА TBL 


KEYBOARD, BUFFER 


LINEBUFFER_ 
LOAD, ASCII 
МЕМ CNFGOO 
МЕМ СМЕСОЗ 
MEM CNFGO2 
MEM СМЕСОЗ 
MEM CNFGO4 
MEM CNFGOS 
MEM CNFGO6 
МЕМ CNFGOT 
MEM CNFGOB 
MEM CNFGOS 
MEM CNFGOA 
MEM CNFGOB 
МЕМ CNFGOC 
МЕМ СМЕСОО 
MEM CNFGOE 


EQU 
EQU 


EQU 
EQU 


EQU 


EOS Entry Points 


0FD<DH 
OFDOCH 
ОРЕОСН 
0ҒЕОАН 
ОРЕОВН 
OFEO02H 
OFEQSH 
ОЕОЗ2М 
00147H 
OF D60H 
OFD6CH 
OFC2BH 
oFC2CH 
ОЕОБЕМ 
OFDTOH 
OFEASH 
OFD6EH 
OFDBBH 
0Ғ0%%н 
QFD47M 
OFD6FH 
0FD072H 
O0FDD9H 
OFOSCH 
OFDE2H 
ОРОЕ1Н 
OFESBH 
OFDEOH 
ОҒОВАН 
ОРОРЕН 
ОРОЕОН 
OFOC 6H 
OFDD4H 
0Ғ973н 
ОЕСОТН 
0Ғ026н 
OFDE3H 
OFEO1M 
СЕОСВН 
OFD2FH 
OF029H 
OFBFFH 
OFD75H 
OFETEH 
0FD38H 
OFC17H 
OFClàH 
OFCAGH 
ОРСЗАН 
OFCIBH 
OFCICH 
ОЕСТОН 
OFCIEH 
OFCIFH 
OFT20H 
ОРС21Н 
OFC22H 
OFC23H 
OFC246H 
O0FC25H 
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MEM CNFGOF EQU OFC26H ; 

MEM SWITCH PORT EQU ОЕС2ТН 3A 
MOD FILE.COUNT EQU OFDDSH {р 
MSNTOLSN EQU QFD4AH ¿P 
NET RESET PORT EQU OFC28H ; 

NEW, HOLE SIZE EQU OFE1AH ; 

МЕМ HOLE START EQU OFE16H ; 

NUM COLUMNS EQU ОРЕАОН 3D 
NUM LINES EQU OFESFH 50 
JLOCHAR_ EQU ОРЕТЭН i; 

PATTRNGENTBL EQU ОЕОБАН ; 

PATTRNNAMETBL EQU OFD6àH $ 

PCB ЕСИ OFECOH ЗА 
PERSONAL, DEBOUN EQU OFESAH ; 

PLAY_IT EQU OFOS6H ;P 
POLLER EQU ОРОЗЕН {Р 
PORT_COLLECTICN ESU OFD11H $ 

PORT_TABLE EQU 0FC27H ; 

PRINT_BUFFER EQU OFG76H 50 
PTRN_NAME_TBL EQU OFEA3H 30 
РТЯ TO LST OF S EQU ОРЕБЕМ 20 
РТА ТО 5 ОМО Еду OFETOH ; 

РТЕ 70 S CN. 1 EQU OFET2H ; 

PTR TO S.0N 2  EQU OFET&H ; 

PTR_TO_S_ON_3  EQU OFET6M ; 

PUT. ASCII EQU ОРОДТН {Р 
PUT VRAM EQU OFD2CH 3 

PX TO PTRN POS Ебу ОЕОЗБН {Р 
QUERY. BUFFER Еди ОРОАСН 50 
READ REGISTER EQU ОРО2ЗН ; 

"READ VRAM EGU OFD12HM ;P 
RETRY, COUNT EQU ОРОрон 2 
REV_NUM EQJ OFD60H 50 
SAVE_CTRL Eau OFETBH 50 
SECTORS, TD. INIT Есу ОЕОВЕН %0 
SECTOR_NO EQU ОБОВТН 3D 
SCUNDPORT EQU OFC2FH 3A 
SOUNDS EQU OFOSSH ;Р 
SDUND_INIT EQU OFDSOH ;Р 
SPIN_SWO_CT EGU OFESSH 3D 
SPIN_SW1_CT EGU ОРЕ59Н $0 
SPRITEATTRTBL EQU OFD6S6H 50 
SPRITEGENTAL EQU OFD66H 50 
START_BLOCK EQU OFE12H $0 
STROBE_RESET_PD EQU ОҒС2ЕН ЗА 
STROSE_SET_PORT EQU OFC2DH ЈА 
SWITCH, MEM EQU OFD1«H 5Р 
SwITCH_TABLE EQU OFCITH зА 
TEMP_STACK EQU OFE6EH 50 
TURN DFF SOUND EQU ОЕОБЗН ;Р 
ПРОАТЕ SPINNER EQU ОЕП4ЦН ІР 
UPPER LEFT ЕСИ OFEAIH :0 
USER_BUF Еди ОРЕОЕН 30 
USER_NAME EQU OFE10H ;D 
ҰОР СТЕ. PDRT EQU OFC29H ЗА 
ҰОР OATA PORT X ЕСИ OFC2AH ЈА 
УОР МСОЕ МОВЮО EQu OFO61M $0 
МОР STATUS BYTE EQU OFD63M 20 
УЕСТОЙ 08H EQU OFBFFH ;A 
VECTOR, 10H EQU OFCO2H А 
VECTOR 18H EGU OFCOSH ЈА 
VECTOR, 20H EQU OFCOSH ЈА 
VECTOR 28H EQU ОЕСОВН ЈА 
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VECTOR, 30H ЕСУ ОЕСОЕМ ЗА .REQ ТАРЕ 5ТАТ7 Еди ОРСВТМ 5Р 
VECTOR, 38H EQU OFCIIH зА RESET FILE EGU OFCCóH 5;P 
VECTOR, 66H EQU OFC1éH А SCAN, ACTIVE EQU ОҒСВАН ;P 
мо. BLK SZ EQU OFDDCH $0 .SCAN, FOR FILE cau OFCFCH ;P 
ҰРАМ ADDR, TABLE EQU OFO6«4H 30 -5ЕТ ПАТЕ EQU OFCDBH ;P 
WRITE REGISTER EQU ОРО2ОН ;P -SET.FILE EQU ОҒССЕН 3P 
URITE_VRAM EQU ОРОЗАМ {Р -50ЕТ INIT . EQU ОЕСВОН {Р 

wR SPR ATTRIBUT EQU ОРОЗВМ šP LSGFT RES DEV EQU OFC9OH ;P 
X MAX EQU OFE78H ;D _5ДЕТ_КЕ5_КВО EQU OFC93H ;P 
X MIN Ебу ОҒЕТАН :0 _SOFT_RES_PR EQU OFC96M ¿P 
Y MAX ЕСУ ОРЕТОН $0 .5О2ҒТ RES ТАРЕ EQU 0ҒС9ЭН ;P 
Y_MIN EQu ОҒЕТСН 3D _—START_PR_BUFF EQU OFC9CH ;P 

_CHECK FCB EGU OFCFOH 3P -5ТАЯТ PR, СМ EQU ОРСЭРН ¿P 

CLOSE FILE EQU OFCC3N ;Р _START_RD_1_BLO EQU ОРСАФМ ЕР 
С2М5 DISP EQU ОЕСЗЗН {Ӯ -5ТАКТ ВО Сн СЕ EQU OFCASH ;P 

CONS INIT EGU OFC36H {Р _START_RD_KBD EQU OFCABH šP 

“сом пут EQU OFC39H {Р _5ТАКТ_мК_1_ВКО EQU OFCA3H ;P 

СУА ЕСУ OFDOEH ІР -5ТАКТ WR Сн ГЕ EQU ОРСАЕН $P 

_DELETE_FILE EQU ОЕСЕДН 3P -SYNC EQU OFCB1M {Р 

-01у AFT.HRO ВЕ EQU OFC3CH ;P -TRIM FILE EQU ОРСЕОН $Р 
END PR BUFF EQU ОЕСЗЕМ {Р -WRITE_BLOCK EQU OFCF6H ;P 

TEND_PR_Ch EQU OFC&42H ;Р LWRITE.FILE ЕСУ OFCOSH ФР 

_ЕМО_КО_1_ВКОСК EQU ОРСАБН ФР -WRLI.BLOCK EQU OFCB4H ;P 
„Емо ко Сн DEY EQU ОЕСАВН ІР «к CH DEV EQU OFCB7H ФР 

-ЕМО ВО КВО EQU ОЕСАВН ;P 

.END ма 1 BLOCK EQU ОРСАЕН {Р 

.END WR.CH DEY EQU OFC51H iP 

_Е95_1 EQU ОРО05Н ;P 

-Е25.2 EQU OFOO8H P 

-Е95 3 EQU ОРООВН $P 

-Е05 БТАКТ EGu OFC30H ;P 

.FILE QUERY EQU OFCFFH {Р 

-Е1Мм0 ОСВ EQU OFC54H ;P 

-ЕМОк INIT QU OFCBAH ;P 

GET DATE EQU ОРСОВН ФР 

—GET_DCB_ADDR EQU OFC57H ;P 

LGET.PCB.ADDR EQU ОЕС5АН {Р 

-GOTO_wP EQU ОРСЕТН ФР 

-НАЮО INIT EQU OFCSOH ;P 

-НАВО RESET МЕТ EQU OFC6OH ;P 

—INIT_TAPE_DIR ЕСУ ОРСВОН {Р 

МАКЕ FILE EGJ ОРССУН ;P 

-МООЕ CHECK EQU ОРСЕЗН Р 

-СРЕМ FILE EQU OFCCOH {Р 

-РО5ІТ FILE EQu ОРОО2Н Р 

_PR_BUFF ЕСУ ОРСЕЗН 3P 

_PR_CH EQU OFC66H 3 

_QUERY_FILE EQU OFCCCH {Р 

-RDL L1 ВОСК EQU ОРС69Н ІР 

во ОЕУ DEP. STA EGU QFCE&H Р 

„ВС КВО EQU OFC6CH Р 


„КО КВО RET COD EQU OFCóéFH $ 
„ВО РЕ RET CODE ЕСУ OFCT2H $ 


ОКО RET. CCOE EQU OFCTSH 2 
189 ТАРЕ ВЕТ СО EQU ОРС7ВН ; 
.READ BLOCK EQU OFCF3H ; 
.READ EDS EQU ОЕСЕАН 52 
.READ FILE EQU OFCD2H 3P 
L.RELOC РСВ EQU ОЕСТВН ;P 
_RENEME_FILE EGU OFCDEH ;P 


_REGUEST_STATUS EQU OFCTEH 3 
.REQ KBD STAT EQU ОҒСВІН 3 
_REQ_PR_STAT EQU ОЕСВАМН ;P 
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4.1.8 EOS Error Codes 
DCB_NOT_FOUND EQU 1 
DCB BUSY EQU 2 
DCB IDLE ERR EQUI 3 
NO_DATE_ERR EQU 4 
NO FILE ERR EQU 5 
FILE EXISTS ERR EQU 6 
NO ҒСВ ERR EQU 7 
MATCH ERR EQU 8 
BAD FNUM ERR EQU 9 
EOF ERR EQU 10 
TOO BIG ERR EQU 1/1 
FULL DIR ERR EQU 12 
FULL TAPE ERR EQU 13 
FILE NM ERR EQU 14 
RENAME ERR EQU 15 
DELETE ERR EQU 16 
RANGE ERR ‚ EQU 17 
CANT SYNC] EQU 18 
CANT. SYNC2 EQU 19 
РЕТ ERR EQU 20 
RQ TP STAT ERR EQU 21 
DEVICE DEPD ERR EQU 22 
PROG NON EXIST EQU 23 
NO DIR ERR EQU 24 
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4.2 
4.2.1 


4.2.2 
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05 7 
Introduction 


This subsection presents an overview of the ColecoVision 
Operating System, referred to as the OS or OS 7. Tn contrast 
to the typical definition of an operating system as а run- 
time executive, the ColecoVision OS is a run-time user's 
library that provides access to modules which control events 
related to graphics, sounds, timing, etc. 


Appendix 3 contains the detail sections of the ColecoVision 
Programmer's Manual, which document each module. Included 
are the calling sequence, input/output parameters, side 
effects, and and calls to other OS routines. The documen- 
tation assumes that the programmer is familiar with the 280 
instruction set. 


The ColecoVision OS provides power-up procedures and system- 
defined entry points for the user. It handles input/output 
operations and housekeeping functions. The OS provides the 
displayable ASCII character set and vectors into the 
cartridge memory space that correspond to the 280 hardware 
restart and interrupt vectors. 


The OS software can be divided functionally as follows: 


~ Graphics Generation 

- Sound Generation 

~ Interrupt Handling and Write Deferral 
- Timing 

- Controller Interface 

- Boot-up 

- Miscellaneous Utilities 

- Defined Reference Locations 


Graphics Generation Software 


Software іп this area is divided into the chip driver level, 
the table level and the object level. First, there are chip 
drivers for the TMS 9928 level. Software to initialize and 
manipulate tables belongs to the table level. Video graphics 
are generated by objects on the object level. Each object 
has its own definition of tables, frames and display loca- 
tions called out by the user. 


Sound Generation Software 
Sound generation software produces tones and music by table 


"look-up." The software also has provisions to produce spe- 
cial effects. А prioritization scheme allows important 
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4.2.4 


4.2.5 


sounds to оуег1ау less important background sounds without 
destroying their continuity. 


Interrupt Handling and Write Deferral Software 


When the OS is accessing the VDP register or VRAM, protection 
may be needed when a VDP interrupt occurs. Interrupt 
deferral routines handle this situation when top-level 
graphics software is in use. Bulletin No. 10 in Appendix D 
of the ColecoVision Programmer's Manual lists additional 
interrupt deferral software to fix the problem at low-level 
VDP access. 


Timing Software 


In a real-time application, timing is essential to the system 
operation. The OS timing software manages the software 
timers allocated by the user. It allows the user to start 
the timer, update the timer, check if it is timed out and 
then relinguish the timer. The number of software timers 
that can be supported depends on available cartridge RAM. 


Controller Interface 
The controller interface has several features: 


The process of scanning, debouncing and decoding controller 
inputs is automatic upon invoking the OS routines. 


The software only debounces and decodes those inputs that the 
user wishes to access. 


The user has the option of bypassing automatic scanning and 
decoding and accessing the raw controller data, if necessary. 


Boot-Up Software 


The OS performs certain initialization tasks, such as turning 
off the sound chip, initializing buffers and flags, and 
display of the standard logo screen. If по game cartridge is 
present, it warns the user to turn off the system before 
attempting to insert a cartridge or expansion module. 


ТЕ a cartridge is present, the OS reads the cartridge title 
from a predefined location and displays 1% along with 
copyright information. This screen is displayed for a short 
time before the OS relinquishes control to the cartridge 
software. 


Miscellaneous Utilities 


This software includes some low-level utilities, evolved in 
conjunction with the graphics and sound packages. ТЕ inclu- 
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des а nibble arithmetic package and a routine that displays а 
standard game-option screen, 


4.2.9 Defined Reference Locations 


OS 7 has a number of system-defined reference locations in 
the areas of cartridge RAM, OS ROM апа Cartridge ROM. Тһе 
user-accessible locations are listed in the file, OS SYMBOLS, 
Rev. 2 (Appendix F of the ColecoVision Programmer's Manual). 
It is IMPORTANT for the user to call the OS subroutines 
through those authorized entry points (Jump Table). The user 
also must be aware of the limitation of using cartridge RAM 
as a всга сп pad due to the predefined OS data areas and 
stack memory. Locations at the beginning of the cartridge 
program may be accessed for pointers to the tables and buf- 
fers in CRAM. Also in this area, restart and interrupt vec- 
tors are defined for the user. Section X of the ColecoVision 
Programmers Manual lists all the system defined locations in 
all memory areas. 
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5. TAPE FORMAT AND OTHER TAPE CONSIDERATIONS 


There аге two types of tape format for ADAM data packs. Type 
GW tapes have block O at the end. Туре НЕ tapes have block 0 
in the middle. Ап example of a type GW is The Buck Rogers" 
Plaent of Zoom" Super Game. Both SmartBASIC and the blank 
data pack are examples of type HE tapes. 


The capacity of the tape is 256K. Blocks are defined as 1К 
in length. There are two tracks, 128 blocks per track. 
Block numbers refer to the block of data оп a data pack 
referenced by application software. The following illustra- 
tion shows physical block positions. 


FORMAT GW (Block O at the end) 


<=--- tape motion 


0 40 ТЕ block по, 
80 со ЕЕ block по. 


Format НЕ (Block 0 іп the middle) 


<=--- tape motion 


ДО ТЕ 0 ЗЕ block по. 
==============w============w===================== track 0 
ЖЕ е жере ЖЫ Жи ОЕШ ШЫ ТЕ Ер Из ЖЕ ШЕ ЖА ШИ ШЕ ы БЫ э ШЕ ОЕ ШР АІ track 1 
80 BF CO FF block no. 


Considerations in Choosing Tape Format 


Туре СИ tapes do not contain а directory. Туре СК tapes can- 
not be readily copied, so users are not able to easily сору 
one GW tape to another СИ tape. 


Туре HE tapes are compatible with other type HE tapes. If a 
program needs to store information on a separate data pack, 
access or be accessed by other software, then a type HE tape 
is suggested. 
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6. SmartWRITER 
6.1 Memory Map 


INT, VECTORS 


НТ AUX ACCESS ROUTINES 


ЦООН 


800H 


WORDPROCESSOR 
ROM PROGRAM 


32K 


CURRENT WINDOW 


WP RAM 


UNDO WINDOW 


WP RAM 


LOW STACK 


HIGH STACK 


PUT/FETCH LOW 
(AUX) MEM 
WORDPROCESSOR RAM 


EOS С EGLI д. --- 


FFFFH | 


WP RAM 


ROM 
32K 


TFFFH 
8488H 
9108H 
919AH 
9Е1АН 
ОЕФАН 
A269H 
A26AH 
A6AAH 


ATC9H 32K 


D38 FH 
D390H 
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6.2 SmartWRITER-Compatible Files 


Files must meet certain criteria to be compatible with 
SmartWRITER.  SmartWRITER files have the user file attribute 
bit set, and the last character of the file name is H. 
SmartWRITER files start with a header and ASCII information 
begins after the header. The first two bytes of the file 

define the length of the header. The third byte contains the 
application code (1 for SmartWRITER). The format of the header 
is determined by the application code. Backup versions of 
SmartWRITER files have a lower-case "h" as the file type. 


An example of a SmartWRITER file follows: 


BITE DESCRIPTION 


HEADER SIZE LOW (2256) 

HEADER SIZE HIGH (-0) 

FILE TYPE CODE (21) 

TOP MARGIN 

BOTTOM MARGIN 

LEFT MARGIN 

RIGHT MARGIN 

LINE SPACING 

TAB ARRAY (1) [0 = NO MRG, 1 = MRG] 


00-1 лал Боо мон О 


TAB ARRAY (80) [0 = МО MRG, 1 = MRG] 
UNUSED 


UNUSED 
FIRST АЗСТТ РАТА ВУТЕ 


ASCTI DATA 
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T. SmartBASIC 


SmartBASIC is generally source-code compatible with Applesoft 
BASIC. PEEKS and POKES, and other machine-dependent features 
of Applesoft BASIC are different in SmartBASIC.. SmartBASIC 
graphics feature four modes: 


Text mode - 24 lines of 31 characters 

low resolution graphics - 40 x 40, with four lines of 
text 

high resolution graphics - 256 x 160 with four lines of 
text 

Pure high resolution graphics - 256 x 192 
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7.1 Memory Map 
0 
100H 
LOW 
INTRTNSIC 
RAM 
32K 
6A9EH 
nni s 
USER PROGRAM D180H 
D38 0H 
D390H 
FILE CONTROL BLOCK HEADERS 
D4OOH 
ЕОООН 
ВИНЕ 
ЕЦООН 
АРАММЕТ РЕУТСЕ DRIVERS ЕВЕЕН 
ІМТКІМ5ІС ЕСЗОН 
32K FD50H 
GLOBAL RAM AREA 
PROCESSOR CONTROL BLOCK 
БЕСІН 
DEVICE CONTROL BLOCK 
А ЕККЕН 
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8. SUPER GAMES AND OTHER PROGRAMS USING 057 
Refer to Chapter 5, Section 2 for a detailed explanation of 


the Buck Rogers" Planet of Zoom" Super Game. Тһе Buck Rogers 
game serves as an example for developers of super games. 


8.1 МЕМОКУ МАР 
0000 
ColecoVision 
05 7 16 К 
VIDEO 
2000 DATA 
53K 
ADDRESSSABLE 
RAM 
PROGRAM 
AREA 
F400 
FFFF 
780 RAM VDP RAM 


* ADAM EOS starts at D390. In this example of a super game, 
only the AdamNet device drivers in EOS are needed. Refer to 
Chapter 3, Subsection 4.1.1, EOS Overwrite Addresses. 


Address 0000 through 1FFF 
OS 7 ROM is available for program use and requires ВК. 


Address F400 through ЕРЕКЕ 


EOS is used to access peripherals and files, and requires ЗК. 


Address 2000 through ЕЗГЕ 


The remaining 53K of Z80 RAM is available for program and 
data storage. 05 7 uses RAM from 7000H through 73FFH. 


Address 0000 through 3FFF VDP RAM 


Unused portions of the 16K VDP RAM may be used as temporary 
storage. VDP RAM may not be loaded directly from tape, but 
must be read into intrinsic RAM, then transferred using one 
of the VDP aecess routines. 
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9, ROM-BASED CARTRIDGE PROGRAMS 
9.1 Memory Map 
0000 
08 7 
2000 
7000 


T3FF CARTRIDGE RAM 


8000 


CARTRIDGE ROM 
(UP TO 32K) 


ЕЕЕЕ 


ADAM" TECHNICAL REFERENCE MANUAL 
PRELTMINARY RELEASE CHAPTER 4 OPTIONAL PERIPHERALS 


CHAPTER 4: OPTIONAL PERIPHERALS 


This chapter и111 be developed as optional peripherals become 
available. 
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CHAPTER 5: DEVELOPMENT TOOLS AND UTILITIES 


l. SUPER GAMES 


This section explains background loading, tape mapping and 
playability of super games and other programs that use OS 7. 
Familiarity with OS 7 is assumed. Тһе information and ` 
examples in this section should help programmers who are 
accustomed to cartridge software adapt to tape-based software 
more easily. 


1.1 Background Loading 


The background loading software (see Subsection 1.7) is 
designed to load overlays from data pack to RAM while the 
program is executing. Саге must be taken that data being 
loaded during execution does not destroy data that is 
controlling execution. А good approach 15 to use two buf- 
fers. One buffer is loaded while the other is controlling 
program execution. 


1.2 Timing Considerations 


Each background block read takes about one second assuming no 
retries and no repositioning.  Retries take about 1.2 to 1.4 
seconds and only happen if the сһесквцт fails to compare on 
read. There аге а maximum of three attempts to read a block 
on the tape, then the checksum failed code 15 sent. 
Repositioning takes as long as one second to find the current 
position on tape (approximately one second for every 80 
inches of tape travel). Repositioning is automatically 
handled by the drive. For the NMI driven tape manager, addi- 
tional overhead in transfer time averages 8 milliseconds (15 
60hz clock tick).  Buffering data for transfer to VDP-RAM 
results in 280 CPU usage assuming use of WRITE VRAM. The 
following table shows the 280 CPU time used in VDP-RAM wri- 
tes, 


TABLE H: 2-80 CPU TIME FOR VDP-RAM WRITES 


Number of bytes to transfer Milliseconds 
1 0.077 
10 0.175 
100 1.16 
1000 11.25 
2000 22.4 
4000 14,8 


8000 89,6 
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1.3 Mapping 


The programmer must lay out the data to minimize load time, 
through mapping. Minimizing load time is the most crucial 
aspect of designing super games. 


Since the data on tape 18 a memory image, 1% may be read 
directly into 280 RAM and immediately executed. Тре 
programmer should diagram the tape blocks on а time line, 
following the timing considerations in Subsection 1.2. Some 
action on the screen must hide the loading process. 
Rewinding and positioning time must be included іп calcu- 
lating load size and load time. 


An example of a time line diagram follows. It shows the 
Screen actions and what is loaded in background while the 
action is taking place. 


TIME IN BLOCK 
SECONDS SCREEN LOADING ADDRESS NUMBER 

0 BLANK COLD START 0 

1 МАТМ 1 

2 2 

3 3 

TITLE ЗСКЕЕМ OVERLAY 3 

5 5 

7 7 

2 LOGO SCREEN С 
10 10 
11 11 
12 SELECT ОРТТОМУ 12 
13 13 
1H 14 
15 15 


16 GAME START BCOO 16 
17 [*REWTND TO TRACK 1 SECTOR 1 128 
18 5 SECONDS OF REWIND TIME 

19 FOLLOW] 

20 

21 

22 OVERLAY 4 C000 129 
23 C400 130 


Co 00 131 
2b ETC... CC00 132 


TIME LINE DIAGRAM 


Overlay Control Blocks 
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1.4 
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To read memory images into RAM, three pieces of information 
are required, They аге; 


Start of memory buffer of transfer address 2 bytes 
Start of memory image on tape or block number 2 bytes 
Number of 1K Blocks in the memory image l byte 


This information is organized into a 5-byte block called ап 
Overlay Control Block (OCB). Тһе overlay control blocks are 
organized into an Overiay Control Table (OCT). Тһе OCT 
controls the loading of data from tape using the tape inter- 
face software described in Subsection 1.6. The table should 
be pointed to Бу а two byte pointer and 1% should be ter- 
minated by a byte set to FF. The Overlay Control Table 
should be loaded immediately after the cold start loader. 


Start of Game 


EOS loads Biock 0 (the cold start loader) to C800H and passes 
control to it. Тһе cold start loader then initializes the 
system and loads enough of the main program to allow some 
user interaction to begin. The following rules define the 
interface to the cold start loader. 


The main program is loaded to location 8000H. 


Immediately following the ColecoVision OS vectors at 8000H, 
and the game name, is a pointer to the OCT. The first entry 
in the OCT describes the main program. 


Control is passed to the main program by the vector at 
address 800AH as defined in the OS_7 PRIME. 


The main program must contain the OCT in the first 1K block. 


The main program must contain the background loading routines 
described in Subsection 1.7. They are required to reside in 
the first 3K. 


The main program must immediately display graphics or allow 
some user interaction. 


Once control is passed to the main program, game play must 
start as soon as possible. 


When control is transferred to the main program, Register B 
contains the boot device ID. Register B should be stored at 
the globally defined address DEVICE_ID. 


Subsection 1.5 is an example of the 8000H area code which 
interfaces to the cold start loader. Compare this to the 
area defined in OS_7. 


FILE: CART:ROB 


LOCATION OBJECT CODE LINE 


$000 
8002 
8004 
800% 
8008 
BODA 


LIIS 
зод 
8014 
8015 
60168 
8018 


8021 


802% 
8029 
БОЈЕ 
8033 


5036 


8038 


«09900» 


SSAA 
0000 
0000 
0000 
0009 
803Е 


C35033 
C38031* 
C38039 
C38039 
€38039* 
C38039 


C3893C 


СЗВОЗА 


5355504552 
¿2F4741%0%5 
5320102Ғ31 
393834 


0000 


MEWLETT-PACKARO: САЯТ Сс) Coleco 198% Fri, 18 Мау 1984, 14:59 РАСЕ 
SOURCE LINE 
1 ^180* 
3 
4 у This із an example of the OCB pointer following the дате пате 
$ section and how to store the boot device number for future use. 
6 The RAM at 80008 is defined in greater detail іп the ColecoYision 
T IPregraseers Manual. 
e 
9 ORG 8000H 
10 ____ ЕЦУ 0000 
11 $ $9 CARTRIDGE SOFTWARE POINTERS 8000H $$ 
32 E e te ----- 77 77 ------------ 
13 
1% НЕХ 55, АХ ¿Cartridge present: Colecosision loge 
15 СЕРЫ TUNI. Pointer to the sprite nama table 
16 ОЕРМ MEC tPointer to the sprite order table 
17 ОЕРМ mE ¿Pointer to the working buffer for WR,SPR ММ TBL 
18 ОЕЕМ "T ¿pointer to the hand controller input aress 
19 DEFM MAIN PRDG jEntry point to the user ргарғая 
20 
24 $995995999999$2925999999$09929929999999929$9$20993$32$9$2999 9999999999299 
22 
23 JP RST ¿RST 08 
2. JP RST #57 10 
25 JP RST SRST 18 
26 JP RST ¿AST -20 
27 JP RST SRST 28 
28 ap: RST 3857 30 
29 
30 & ТМЕ$ I$ THE MASKABLE INTERRUPT SOFT VECTOR 
31 JP MASK_IMT 
32 
33 в ҮНІ5 I$ THE NMI SOFT VECTOR. 
3% Pl VDPINT 
35 
зь 9$58292992399$9999695955999990992999990995950$929290229$9999299999999990 
31 " 
31 $$ Come nane section $$ 
33 ^ Р 
49 OEFR “SUPER"W 
51 ПЕЕВ "/GAMES ",IDH, "71984* 
“2 
43 $ 10M = Copyright symbol 
44 1 1ЕН,1ЕН = Trade mark symbol 
43 
46 в88%89%%9%80%0%0%9000090%0909009080000%9%0909609900%400999%00999090966 
oT 
АВ ЕКТ оса 
49 
50 ОЕЕМ оса $ А pointer to the OCB must follom the 
51 ¿date іп the game name. 
52 
$3 ОЕМ ID DEFB 8 $ This із the default DEVICE ID, See MAIN PROG (below) for applications 
5“ ¿bootəd from a different device. 
55 кфзевооәФозовоковоиавсвазозоФаозооаеооФобоооз0000000059с090000000 


S^ 


чәреот 14815 2100 04 ээзуаэзиг -epog волу но009 


ASVSTHY АНУМ1 И ЧЯЧА 


TVONVN чомачянчч ТУОІМНОЧФ 


а чятауно 


SMILI'ILLO аху STOOL 


„МОМ 


FILE? CARTIRUB 


LOCATION ОЗЈЕСТ CIDE LINE 


8039 


ВОЗА 


803С 


803Е 
803Е 


ЗОЗЕ 


Errors= 


C93 


E045 


Е0%2 


78 


328038 


57 
58 
53 
60 
61 
62 
63 
бе 
о5 
65 
6T 
63 
69 
70 
T1 
72 
13 
74 
15 
16 
11 
18 
19 
80 
81 
82 


HEWLETT-PACKARD: CART (с) Coleco 1984 Fris 


SOURZE LINE 


ааа SO A ооо у молодое 


RST RET 2280 restarts to ђе defined 


Мот тазкаоіс interrupt processing- 
¿Normally used for critical timing: 
music 

processing timers 

Sprite motion processing 


7280 maskable interrupt vector- 
sNormally used with spinner switch: 
steering whael 

sports controller 

roller controller 


EXT _НАВО_1 МТТ, COLDSTART 
MAIN PRDG 


18 May 1984, 


14:53 


РАСЕ 


г 


го А,В ; Main prog is entered with the Device ID in the B registe 


{ІР it is not saved, the DOP manager or application will o 


srun from Drive А. 
10 COEV І01,А 


$ The rest of the application follows... 


L.. PIRDB 
SYMBOL 


COLDSTART 
Осм 10 
МАТМ_РЕОб 
MASK_INT 
0СВ 

RST 

VOPINT 
_HARO_INIT 


CROSS REFERENCE TASLE 


TYPE 


Хә» гт }» рә rn p ріп 


КЕРСВЕМСЕ5 


23,2%,25,26,27,23 
3% 


15%16,17,18 


РАСЕ 
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1.6 


1.6.1 


Tape Interface Software 


The tape interface software loads RAM from tape in background 
using the OCT structure defined іп Subsection 1.7. The entry 
points for these modules are described іп the following sub- 
sections. The tape manager programs are interrupt driven and 
should be called on every clock cycle (60Hz) to drive 
baekground loading. The OCT, DDP MANAGER (Subsection 1.10) 
and TAPE INTERFACE (Subsection 1.9) or DDP INTERFACE 
(Subsection 1.11) must be linked into the program. 


Tape Manager Programs 


The tape manager consists of two interchangeable parts depen- 
dent upon environment. 


TAPE MANAGER 


The program TAPE MANAGER (shown in Subsection 1.8) is 
designed for use on the HP64000. This program allows 
for simulated tape I/O via the HP disk, and should be 
used in conjunction with TAPE INTERFACE. 


DDP MANAGER 


This program, shown in Subsection 1.10, replaces the 
tape manager in working games. Entry points and inter- 
face are identical to the TAPE MANAGER except that this 
module uses EOS calls to manipulate the tape. DDP- 
MANAGER should be used in conjunction with 

DDP INTERFACE. 


The final version of the game should nave the DDP MANAGER 
installed. The tape managers are fully interchangeable. 
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1.6.2 ТАРЕ INTERFACE 
TAPE INTERFACE consists of a set of entry points and data 


passed in the accumulator. DDP INTERFACE is similar to ТАРЕ 
INTERFACE, except that some labels are different. 


Entry Points Accumulator Comments 
LOAD_OVERLAY OVERLAY NUMBER The code uses the overlay 


number to look up OCT infor- 
mation. The overlay 15 
loaded from tape to Z80 RAM. 


WRITE OVERLAY OVERLAY NUMBER As 1n LOAD OVERLAY, but data 
flow 1s from RAM to tape. 


ABORT ТАРЕ -------------- Aborts all tape functions. 
Resets tape. Makes tape 
ready to immediately receive 
new commands. Does not repo- 
sition tape. 


TEST ТАРЕ. -------------- Returns status of Таре. 
Status from ТЕЗТ-ТАРЕ may show the following conditions. 


OK 

Checksum failed 
Block not found 
Tape not present 
Device not present 


Tw га i= O 


The checksum shows that after three retries, the tape block 
was not read correctiy and the data transferred by the read 
command 15 not valid. 


FILE: ОСВ:Т05 


LOCATION OBJECT CODE LINE 


0000 
0000 


0000 
9002 
0004 
0005 


8000 
0001 
10 


MEMLETT-PACKARD: OCA 
SOURCE LINE 


"reo" 
МАМЕ “Rev D - OTT* 


OESC* 0С8 масап 


(с) Coleco 1982 Confidential 


-GOTO ENDESCR_OCB 


Author: пт” 
Project: WAFER, А132 
Starting доче: 25таг 83 


Ә%8%08050090%8600000800000000060 
а оса Отт а 
ФОЮОоеФФФФФеоФоФОО%0000006000% 


Change 


Initial Pseudo code 


Rev. Date Nowe 
1 
9 25тегей3 077 
МАМЕ: OCB COVERLAY CONTROL BLOCK TABLE) 


Tue, 


ТЧЕ OCB OESCRISED ВЕКОМ IS AN EXAMPLE ONLY AND OUES МОТ DESCRIBE 


ANY GAME, 


I AM SHOWING A MAIN PROGRAM STARTING АТ BOODH, 


THE BACKUP COPY OF THE COLD START LOADER ALSO GETS LOAOFD AT ВОООМ. 
THEME ARE 18 CVERLATS ОЕЗСЯТВЕО IN THIS DCT. THE LAST TWO ARE 
SPARE, TWO DESCRIBE VANITY SCREEN AND DATA 


ENDESCa 0С8: 
MEND 


SEXTERNAL DATA AREAS USED: 
: ЕХТ 


21 0А0 АООПЕЗ5, BLOCK МОМЗЕЯ, NUMBER DF 810СК5 


2610841 DATA AREAS DEFINED? 
GLA pcs 
EXT ОСВРТ 
ЗГОСА| EQUATES 
sGLOBAL EQUATES 
H 
ace MACRO ЕР | „ЕР2 „ЕРЗ 
® REY 0 OTT. 7/12/83 
DEF 621 
DEFY 622 
ОЕРВ ЕР) 
MENO 
2905 
оса: 
оса 080004,1.156 
° REY 0 ОТГ. 7/12/33 
DEF о0в000н 
ОГЕМ 1 
Df FÜ 15 
DCA 032000М,1%16,1% 


coded and tested 


15 Мау 1914, 


20:39 


РАСЕ 1 


STRANSFER ADDRESS OF THE ПУЕР(АТ СМЧЕВЕ DOES IT GET LOADED IN RAM) 
$8L2JC& NUMBER DF THE FI?TST ALOCK IN THE OVERLAY 


$NUMBER OF ік BLOCKS TO TRANSCER 


TMAIN PROGRAM 


coded and tested 


SYRANSFER ADDRESS DF THE DYEQLAY (WHERE DOES IT GET LOADED IN RAM) 


sBLICK NUMMER OF THE FIRST BLOCK IN THE DVERLAY 
В МОМЗЕВ OF AK BLOCKS TD TRANSFFQ 


ЗВАСФИР MAIN PROGRAM 


итрвот punodsyoeg L'I 


Э4ем2 JOS 


Я5УНТАН АНУМТИ:1 Tadd 


а нятауно 


SAILITILN GNV STOOL 


„КУЧУ 


ПУПМУМ ЧОМЧНЧНЧЧЯН ТУОІМНОЯО 


FILE: ОС" 


LOCATION 


0005 
0007 
0009 
0004 


000A 
000с 
000Е 
OOOF 


ОООЕ 
0011 
0013 
001% 


001% 
0016 
0018 
0019 


0019 
0018 
0010 
001E 


001€ 
0020 
0022 
0023 


0023 
0025 
0027 
0028 


0028 
002A 
002C 
0020 


0020 
002F 
0031 
0032 


0032 
003% 
0036 
0037 


0037 
0039 
0038 
003C 


9093С 


25 


ОВЈЕСТ 


8000 
0011 
10 


2%00 
0021 
07 


с000 
0028 
98 


2500 
0030 
06 


coco 
0036 
08 


2400 
003Е 
06 


с000 
0044 
06 


2%00 
004A 
04 


тсо0 
0081 
01 


cooo 
008E 
ОЕ 


2400 
009С 
07 


C000 


CODE LINE 


o a е o ~ л \л л л л 
+ жол + + + + Z SHH HWE э вто вв», +O +£ + оф в + о HH + — ?* $ç? + + O. + + + HHH + + + 


- 


HEWLETT-PACKARD: 


2C3 (с) Coleco 


SOURCE LINE 


REV 0 OTT. 
СЕРИ 
DEFW 
ОЕРВ 
осв 
REY 0 OTT. 
ПЕРИ 
DEFW 
ОЕЕВ 
OCB 
REV 0 OTT. 
ОЕЕМ 
ОЕЕМ 
DEF3 
осв 
0 отт. 
ОЕЕМ 
DEFu 
ОЕЕЗ 
OCB 
D DTT. 
OEFW 
DEFW 
ОЕЕЗ 
ОСВ 
0 OTT. 
DEFW 
ОБЕМ 
DEFA 
ПСВ 
0 отт. 
DEFW 
DEFW 
DEFB 
осв 
отт. 
П=Ем 
DEFW 
ОЕЕВ 
оса 
REV 0 OTT. 
DEFW 
ОСЫ 
DEFB 
UCB 
REY 0 OTT. 
ОЕЕМ 
ОЕЕМ 
ОЕЕЗ 
ocs 
ВАЙ" 
0<ғн 
ОЕТИ 
ОЕЕВ 
ОСВ 
REV 0 OTT. 
ОЕРМ 


REV 


REV 


REY 


REV 


REV 0 


REV 0 


1982 Co. 11 деп&1а1 Tue, 15 Мау 1984, 20:30 PAGE 
7/12/83 coded and tested 
08000H 3TRANSFER ADDRESS ОҒ THE OVERLAY (WHERE DOES IT GET LOADED ТМ 
1*16 sBLOCK NUMBER OF THE FIRST BLOCK IN THE OVERLAY 
16 *NUMBER OF 1K BLOCKS TO TRANSFER 
02400H,1*15*16,7 sOVERLAY 3 
7/12/83 coded and tested 
024704 $TRANSFER ADDRESS ОҒ THE OVERLAY CWHERE ODES IT GET LOADED IN 
1416416 s8LOCK NUMBER OF THE FIRST BLOCK IN THE OVERLAY 
7 $NUMBER OF ДК BLOCKS TO TRANSFER 
0C000H,1*16*16*7,8 sOVERLAY 4 
7/12/83 coded and tested 
0С000Н sTRANSFER ADDRESS OF THE OVERLAY (WHERE DOES ІТ GET LOADED IN 
141641647 ВОСК NUMBER OF THE FIRST BLOCK IN THE OVERLAY 
8 $NUMBER DF IK BLOCKS TO TRANSFER 
02400Hs1 416416474856 sOVERLAY 5 
7/12/83 coded and tested 
0246004 $sTRANSFER ADDRESS OF THE OVERLAY CWHERE DOES ІТ GET LOADED IN 
14164164748 sBLO0CK NUMBER OF THE FIRST BLOCK IN THE OVERLAY 
6 NUMBER DF LK BLOCKS TO T2ANSFER 
OCO00H,14164164%74+84+658 OVERLAY 6 
7/12/83 coded and tested 
осорон $TRANSFER ADDRESS DF THE DVERLAY (WHERE DDES ІТ GET LDADED ТМ 
1%16%16%7%8%6 ВІССК NUMBER ОҒ THE FIRST BLOCK ІМ ТУЧЕ OVERLAY 
B $NUMBER DF IK BLOCKS TO TRANSFER 
024004,1*516*15*7*8*5*B,6 :DVE3LAY 7 
7412783 coded and tested 
02600 sTRANSFER ADDRESS OF THE OVERLAY CWHERE DDES IT GET LOADED IN 
1%165%16%7%8%6%8 $BLOCK NUMBER ОЕ THE FIRST BLOCK ІМ THE DVERLAY 
& ¿NUMBER ОҒ 1K BLOCKS TU T2ANSFER 
0С000Н,1+416+416+7+8+6 + В +5 5 sOVERLAY 8 
7/12/83 coded and tested 
0с0004ч $TRANSFER ADDRESS OF THE OVERLAY (WHERE ODES ІТ GET LOADED IN 
1+16+16+7+8+6+8+6 {ВОСК NUMBER OF THE FIRST 8LDCK IN THE OVERLAY 
6 $NUMBER OF 1K BLOCKS TO TRANSFER 
024008М,1%16%16%7%8%6%8%6%5,5 sOVERLAY 9 
7/12/83 coded and tested 
024004 sTRANSFER ADDRESS OF THE DVERLAY CWHERE DOES IT GET LOADED IN 
14164164748 46484646 :8LÜCK NUMBER OF THE FIRST BLOCK IN THE DVERLAY 
4 $NUMBER DF 1Қ BLOCKS TO TRANSFER 


07C00H,128*1,1 ФКЕМТМО (NEVER ACTUAL EXECUTEABLE CODE) 


7/12/83 coded and tested 
07С00н ¿TRANSFER ADDRESS OF THE OVERLAY CWHERE DOES IT GET LOADED 
128¢1 {ВОСК NUMBER OF THE FIRST 3LOCK IN THE OVERLAY 


1 $NUMBER OF 1K BLOCKS TU TRANSFER 
020004,128%1%13,1% SOVERLAY 11 


IN 


7/12/83 coded end tested 
OC000H4 sTRANSFER ADDRESS OF THE OVERLAY (WHERE GOES ІТ GET LOADED IN 
128*1*13 BLOCK NUMBER OF THE FIRST BLOCK IN THE OVERLAY 
16 ФМИМЗЕК OF 1K BLOCKS JO TRANSFER 


02%800Н8,128%1%13%14,7 
7/12/83 coded and tested 
0242904 
128+1%13%1% saLOCK NUMBER DF THE FIRST 3LOCK IN THE OVERLAY 
7 $NUMBER OF 1K BLOCKS ТО TRANSFER 
07000H,1284141 341447,1 2 ОУЕЗЦАУ 13 
7712783 содед and tested 
0C0004 


$ÜVERLAY 12 


sTRANSFER ADDRESS ОҒ THE OVERLAY (WHERE DOES IT GET LOADED IN 


$TRANSFER ADDRESS ЈЕ THE OVERLAY CWHERE DODES IT GET LOADED IN 


2 


RAM) 


RAM) 


RAM) 


RAM) 


RAM) 


Ram) 


RAM) 


RAM) 


RAM) 


RAM) 


КАМ) 


RAM) 


FILE: OJCB:TDS 


LOCATION 


003E 
00%0 
0061 


0041 
0043 
0045 
0046 


0066 
0048 
00А 
008 


0068 
00%0 
ООБЕ 
0050 


0050 
0052 
005% 
0055 


0055 
0057 
0059 
005А 


Errors: 


OBJECT 


0043 
01 


3000 
0081 
ОА 


CODE LINE 


~ o ~ o е 


= + 99 09 + + 9:29 + э >» фр + + + + 49 % + + с + + 


~ 


SOURCE LINE 


REV 


REV 


REY 


REY 


DEF W 
ОЕРВ 
DC8 

0 OTT. 
ОЕЕМ 
ОЕЕМ 
DEFS 
DC B 

0 OTT. 
СЕРЫ 
ОПЕРИ 
ОЕЕЗ 
DCB 

0 OTT. 
DEFW 
DEFW 
ОЕЕВ 
028 

0 OTT. 
ПЕРИ 
ОЕЕМ 
ОЕЕВ 
DCB 

0 OTT. 
ЏЕРИ 
OEFW 
DEFS 
HEX 
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128+1%13%1%+7 УВЕОСК NUMBER OF THE FIRST BLOCK IN THE OVERLAY 
1 *NUMBER ОҒ 1К BLOCKS TD TRANSFER 
030004,128*1,10 sOVERLAY 16 VANITY SCREEN 

7/12/83 coded and tested 
030004 $TRANSFER ADDRESS ЈЕ THE OVERLAY CWHERE DOES ІТ GET LOADED 
12841 2810Ск NUMBER OF THE FIRST BLOCK ІМ THE OWERLAY 
10 sNUMBER OF ІК BLOCKS ТО TRANSFER 
05800н,128+13,1 $0VERLAY 15 VANITY DATA OVERLAY 

7/12/83 coded and tested 
05800H $TRANSFER ADDRESS OF THE OVERLAY (WHERE DOES IT GET LOADED 
128*13 3BLOÜCK NUMBER OF THE FIRST BLOCK ІМ THE OVERLAY 
1 sNUMBER DF 1K BLOCKS TD TRANSFER 
02000Н.4128%1%13%16%7%1.6 ?ОУЕВ|АУ 16 

7/12/83 содед and tested 
ОСОООН $TRANSFER ADDRESS OF THE OVERLAY (WHERE DOES IT СЕТ LOADED 
128*1*13*14*7*«1 $8LOCK NUMBER DF THE FIRST BLOCK IN THE OVERLAY 
6 $NUMBER DF 1K BLOCKS TO TRANSFER 
ОЕЕЕЕН „ОЕЕЕЕН, ОЕЕН TSPARE 

7/12/83 coded and tested 
ОЕЕЕРН ¿TRANSFER ADDRESS OF THE OVERLAY CWHERE DOES ІТ GET LOADED 
ОСРЕЕН $8LO0CK NUMBER OF THE FIRST BLOCK IN THE OVERLAY 
ОРЕН $NUMBER OF 1K BLOCKS ТО TRANSFER 
ОЕЕЕЕМ „ОЕЕЕЕН „ОЕЕН SPARE 

7/12/83 coded and tested 
ОЕЕЕЕН ФТЕАМОРЕШ ADDRESS ОҒ THE OVERLAY CWHERE DOES IT СЕТ LOADED 
ОЕЕЕЕН BLOCK NUMBER OF THE FIRST BLOCK IN THE DVERLAY 
ОЕЕН 3 МИМЗЕВ OF 1K BLOCKS ТЈ TRANSFER 
ЕЕ ¿DEFINES THE TERMINATOR 


PAGE 


ІМ 


IN 


IN 


IN 


IN 


3 


RAM) 


RAM) 


RAM) 


RAM) 


RAM) 


FILE: DCB:TOS CROSS REFERENCE TABLE PAGE 4 
СТ МЕХ SYMBOL TYPE REFERENCES 


52 acs Р 3% 
35 OCB_PTR E 


FILE? TAPE МАМА:Т05 


LOCATION OBJECT CODE LINE 


pa 
. 
со 
MEWLETT-PACKARO? TAPE MANAGZTR (с) Coleco 1983 Confidential Tue, 15 May 1384, 20:30 PAGE 1 = 
He 
SOURCE LINE ER 
“102” 
NAME "Rew 6 - DTT^ = 
DESCR_ масво = 
-GOTO ENDESCR 1 = 
4 
Author: ort [т] 
Project! — ________ Vi a. 2) 
Starting date1l0febB3 
Prom release Date: 
Prow release Rev: 
Meader Rev: 3 
Ф08640%606800с000000080%06002%060 
а ° 
? ТАРЕ МАМАСЕР DTT * 
$ * 
$0999$2095jjto*9s9$0956e0nse0yoó$2o$ono0 
Rev History Cone line note indicating the change? 
fev. Uste Мате Change 
6 11716/83 ОТТ ADDED DEVICE ID TO STIMULATE DEVICE ТМОЕРЕМОЕМСЕ 
s J2spt83 prt MODIFIEO ERROR SYSTEM 72 WRITE ERRORS ТО CSA AREA 
4 08ғч983 DTT SIMULATES WRITES}? 
3 07 ju183 Отт ADDED КГК TAPE/CSA 
2 30 jun 833 oTr STATE MACHINE FOP MULTI TASKING 
1 05аоғ83 DTT BINK ON 1/0 ERROR, REMOVE TIMING STUFF, ЕТ AND DI AODED. 
2 10%%Ы83 UTT Initial Pseudo code 
МАМЕ: TAPE MANAGER {OVERLAY CONTROL) 
FUNCTION? (LUAD CYERLATS ҰТА SIMULATED 1/0 WITH THE HP64000! 
INPUTS: (ACCUMULATOR = OVERLAY NUMBER) 
DUTPUTS: {OVERLAY IS (ПАОЕП TO RAM ADDRESS) 
PSEUCDOCODE (PASCAL tyre pseudocode of procedure.) 
---------------- overlay request? Y ---------------- 
: 1---------------------- > 2 
2----9: IDLE : Н RENAME : 
fin overlay request? N 


ASVSTHY Ачумтиа 1484 


туачуи ЯОМЯНЯЯЯН чуотмнояш «КУЧУ 


ӨЗІПІТІШІ аму STOOL S няшауно 


FILES TAPE_MANASTOS 
LOCATION OBJECT CODE LINE 


59 
60 
61 
62 
63. 
б 
65 
66 
67 


~ 
re 
ва зе 40 96 ее 09 ав ов ве pg 9» bp 68 99 sp 98 se #9 86 4% ба 44 Фа че ээ 49 


88 
89 ENDESCR_ 


HEWLETT-PACKARD: 


.. аа x. во 


1 


SDURCE LINE 


READ 
FIRST 
RECORD 


О 


READ 
DATA 


PRE IDLE STATE 
СМАТТ FOR CLDSE) 


TAPE_MANAGER 


sb оа bo вв 


4. s ae 2. 


Сс) Со1есо 1983 Confidential 


MOVE DATA 
FROM BUFFER 
TO RAM 


end of file? Y 
N37 


CLOSE 


Tus, 


4 30 за vo 


15 Мау 193%, 


20:30 


PAGE 


2 


FILE: TAPE MANA?TDS 


LOCATION OBJECT CODE LINE 


91 

92 

93 

9% 

95 

96 

97 

98 

99 
100 
101 
102 
103 
10% 
105 
106 
107 
108 
109 
110 
111 
112 
113 
11% 
115 
116 
117 
118 
119 
120 
121 


HEWLETT-PACKARD: 


SOURCE LINE 


ЕЕ 


TAPE MANAGER 


Each transition state looks like this: 


DESC а MACRO 
.GUTE DESC. a 
from previous 
тата: та ---< +: 
state : 
Nis 
> TRANSITION 
БЕЗІ 
2 sim 170 Ы 
function 
complete? N 
DESC а МЕМО 


1/0 errors? Y 


\:и 
2 TEST РОВ : 
> ABORT 
2 REQUEST £====== 

no : 
abort 2 to next 
2 state 
x: 


es эз 5% 4% 


(c) Сојесо 1983 Confidential 


ERROR STATE 
Cterminate) 


to state 6 


Tue, 


г. eo бр op #9 ве 


15 May 1984, 


20:30 


PAGE 


3 


FILE: ТАРЕ MANA:TDS 
LOCATION DBJECT CODE LINE 


123 
12« 
125 
126 
127 
128 
123 
130 
131 
132 
133 
134 
135 
135 
137 
138 
139 
140 
141 
142 
143 
14s 
145 
166 
187 
148 
169 
150 
151 
152 
153 
156 
155 
156 
151 
158 
153 
160 
161 

162 
163 
16% 
165 
166 
167 
163 
163 
172 
171 
112 
173 
176 


HEWLETT-PACKARD: TAPE MANAGER (с) Со1есо 1383 Confidential Tue, 15 Мау 1984, 


SOURCE LINE 


DESC 2 MACRI 
“9070 9ESC 2 


LEEDEPLLDEIDEPEDLLDDELEPDPRLIPRPREREERERELDPEPRPILPEPRPREDERREPRREPEPRRPRRPRERDLRERIRPLPPELRERLERPPRELRPILILIEPITI 


COMMUN ATTRIBUTE AREAS (CDMMUNICATIDN 3UFFER WITH HP) 
ALL VALUES ARE HEXIDECIMAL 


1) ASSIGN FILENAME ТО CA 


CA Cael СА+2 CA*n 
š BA SLENGTH FILENAME ------> 3 USER ID : NOT 
3 ЗВУТЕ ТУР ТО 9 BYTES : UP ТО 5 BYTES : Ц8Ер-----> 


LENGTH 3YTE := CCCCCLENGTH DF FILE МАМЕ)+1)/2)-1)932) + CCLENGTH DF USER 10)/2)%8) 


FILENAME MUST ВЕ 000 NUMBER ОҒ BYTES LUNG MAY BE PADDED WITH ОМЕ SPACE. 
USER ID MUST BE EVEN NUMBER DF BYTES LONG MAY BE PADDED WITH ONE SPACE. 


2) ОРЕМ 
СА CA*1 СА»2 
81 0% 


00 : МОТ 


ae +6 


-------- о --.....-.. ----.--... ----.--.--. --.----... ----..--. Ñ... 


СА+1 MUST ВЕ 0«НЕХ DESIGNATES ASSOLUTE FILE WILL ВЕ OPENED. 
СА»? MUST ВЕ OOHEX DESIGNATES DISK NUMBER. 


3) CLOSE 
CA 


USED ----------------------------------- —-—— ----> 
&) READ 

CA СА+ 1 СА+2 СА» СА +6 

87 80 


t MSB = 1568 MSB > L58 


Cael] DEFINES THE JUFFER LENGTH IN WORDS - 1 MUST SE LOADED ЗЕРОВЕ CALLING SIM 1/0 


СА%2 DEFINES NUMBER OF BYTES TO MOVE ТО RAM FROM THE SIM 1/0 BUFFER 

CA*6 DEFINES THE RAM ADDRESS TD LDAD ТО 

CA*8 (NIT SHOWN) IS THE START DF THE SIM ТИО SUFFER 

NOTE: CA*2 AND CA*& ARE DNE WORD LONG BUT NOT STORED AS 280 WORDS. 
THE 180 EXPECTS WORD VALUES ТО BE STORED LSB/MS3. 


DESC_2 


MEND 


20:30 


PAGE 


FILE: TAPE MANA:TDS 


LOCATION ОВЈЕСТ CODE LINE 


<7890> 
€«T«01» 
<7501› 
<7602> 
<7892> 
«T408» 
<7%801> 
<7%0%» 


<0080> 
<009%> 
<2081> 
<2082» 
<0087»> 
<0089» 
<ООВА > 


176 
177 
178 
173 
180 
181 
182 
183 
18% 
185 
186 
181 
188 
189 
190 
191 
192 
193 
19% 
195 
196 
191 
198 
199 
200 
201 
202 
293 
204 
205 
206 
207 
208 
203 
210 
211 
212 
213 
21% 
215 
216 
217 
218 


HEWLETT-PACKARD? TAPE MANAGER (с) Coleco 1983 Confidential Tue, 15 May 1986, 20:30 


SOURCE LINE 


NEXT STATE MACRO ЕРІ 
10 А,ЕР1 
10 ГТАРЕ STATEJ,A 
LO  -MLeCSTATE_VECTORS*EP1L+EP1) 
10 СМЕЖТ STATE ADDRESSJ,HL 
JP END DF.STATE MACHINE 
DESC. МЕМО 
¿SUBROUTINES CALLED: 
: EXT 
SOPERATING SYSTEM CALLS: 


¿EXTERNAL DATA AREAS USED: 
EXT KILL_TAPE 
EXT WRITE_TAPE 
EXT CSA 
EXT TAPE_STATE 
EXT OVERLAY NUMBER 


sGLOBAL DATA AREAS DEFINED: 


GLB ОЕУТСЕ 10 
LOCAL EQUATES 
СА Еду 07400H 
BUF_LEN EQU CA+1 
FILETYPE EQU CA*1 
DISC_NUM EQU FILETYPE«1 
REC LEN EJU CA*2 
3UFFER E QU CAB 
"NAM BUF EQU CA+1 
LOADADOR EQU СА» 
MAXBUFLN EQU 128 
ABSOLUTE EQU 004н 
ОРЕМ ЕЗИ ован 
CLDSE E QU UB2H 
READ Еди овтн 
WRITE EQU 089H 
RENAME EJU ОВАН 


2010844 EQUATES 
4 INCLUDE equate file пате 


sSOMETHING IN THE COMMAND SUFFER! 


sCOMMON ATTRIBUTES AREA FOR SIM I/U 


БЕТЦЕТТРЕ ADDRESS IN С.А. 

$0ISK NUMBER ADDRESS IN C A. 

< ВЕСОВО LENGTH ADDRESS IN С_А_ 

21 0 BUFFER 

SRENAME BUFFER AREA 

ADDRESS OF MEM ADDRESS OF DVERLAY 


ФР ТО 128 WORDS MAY BE READ IN 
sFILE ТУРЕ IS ABSOLUTE 


PAGE 


FILE: ТАРЕ МАМА:Т05 


LUCATION ОВЈЕСТ CODE LINE 


229 
221 
222 
223 
0000 226 
225 
0000 226 
0000 ЗЕОО 227 
0002 327600 228 
0005 320000 229 
0008 30 230 
0009 320000 231 
000С 232 
000С 3600 . 
000Е 320000 + 
0011 240061 + 
001% 220000 + 
0017 С3016Ү + 
001A C9 233 
23% 
0018 235 
236 
231 
0018 3A7400 238 
001Е BT 233 
001Ғ FAQ016A 240 
0022 2805 241 
0024 FEO] 242 
0026 C2016C 243 
244 
245 
256 
2%7 
0029 340000 268 
0026 КЕОО 249 
002€ 2000 250 
0030 340000 251 
252 
0033 РЕОЗ 253 
0035 DA013D 25% 
255 
0038 ҒЕ06 256 
ООЗА 040124 257 
258 
253 
260 
261 
262 
263 
26% 
9030 265 
265 
267 
0030 240000 268 
00%0 ЕЭ 263 


MEWLETT-PACKARD: 


TAPE_MANAGER 


SOURCE LINE 


PRDG 
GLB ТАРЕ МАМАСЕВ 
GLB INITIALIZE ТАРЕ 
TNITIALIIE_TAPE: 
GLB INIT ТАРЕ 
INIT_TAPE: 
10 А, 0 
10 ГСА2,А 
LD СС5АЈ,А 
DEC A 
(0 COVERLAY NUMBER 1,4 
МЕХТ_5ТАТЕ 0 
LD А,0 
го СТАРЕ_5ТАТЕЈ„А 
LD НЕ, С5ТАТЕ_УЕСТОВ $+ 0+0 7 
го [NEXT STATE _АООВЕ$ $ ] НЕ 
JP ENDO OF STATE MACHINE 
RET 
TAPE MANAGER: 
2 BEGIN (Urdinarily registers аге 
10 А,ССАЈ 
[ А 
ЈР М,ЕМО UF STATE MACHINE 
JR L,AB REQ 
CP 1 
JP NI,.E"ROR 
* 
2 АТ THIS POINT ANY SIM 1/0 FUNCTIONS ARE COMPLETE: 
& 
GLB AB REQ 
AB REQ: 10 A,CCSAT 
СР КІ ТАРЕ 
ЈЕ NI „САЗЕ STATE 
10 А,СТАРЕ_5ТАТЕЈ 
* 
СР 3 
ЈР CeSTATE_PRE_IDLE 
x 
СР 6 
ЈР CeSTATE_CLDSE 
* 
а FALL ТНЕЏ ТО СА5Е 5ТАТЕМЕМТ 
x 
я 
* 
& CASE 
= 
CASE STATE: 
& 
т 
LD HLUsCNEXT_STATE_ADORQRESS1 
JP CHLJ 


(с) Coleco 1983 Confidential 


Tue, 15 Мау 1934, 20:30 


S CLEAR THE HP64000 AREA 
ТАМО THE TAPE CONTROL STATUS AREA 
ФМАКЕ THE OVERLAY NUMBER -1 CINVALID) 


$SET THE IDLE STATE! 
$SDMETHING ІМ THE COMMAND BUFFER? 


restored; retain only the pushes and pops you need.) 
TEST THE STATUS OF THE FILE 
SIF THERE IS A COMMAND IN THE BUFFER 


ФЕМО OF FILE ON READ FROM HP64000 


TEST FOR ABDRTS (XKILLS) 


SIF COMMAND IS TO KILL TAPE COMMAND 


SCHECK THE STATE OF THE ТАРЕ 


$STATE 0,1,2 
sFILE МОТ OPENED 


$STATE 3,4,5 
ЕЕЕ ОРЕМЕО TRY TO CLOSE IT 


SIF STATE = 6,7 


FILE IS TRYING TO CLOSE 


ТАРЕ STATE,CIDLE,RENAME, OPEN, REAU1,READ2,MOVE2VRAM,CLOSE,PRE, IDLED 


FILE: TAPE_MANA: TOS 


LOCATION 


0063 
0065 
0047 
0049 
0068 
0060 
00Р 
0051 


0053 
0053 
0056 
0057 


005ҮА 
005А 
005С 
OOSF 
0062 
0065 


0068 
0068 
0068 
006Е 
0071 
0074 


0076 
0079 
0079 
007А 
0978 
007С 
007Е 
ООТЕ 
0080 
0982 
0083 
008% 
0085 
0087 
0089 
0088 
0088 
008C 
0080 
ООВЕ 


ОВЈЕСТ 


0068 
0042 
00C2 
ООПА 
OOF2 
012А 
0130 
0154 


340000 
В? 
CA0164A 


3Е01 

320000 
24004 3 
220000 
C3016A 


3A0000 
210187 
117%01 
010004 
ЕОВО 


010A30 


В? 
98 
сс 
ЗОЕВ 
00 
80 
0630 
80 
47 
19 
ЕЕЗО 
2002 
3Е5Ғ 


12 
13 
13 
12 


НЕ 


СОВЕ LINE 


272 
273 
27% 
275 
276 
277 
278 
279 
289 2 
281 2 
282 9 
283 5 
28% 
285 
286 
287 а 
288 


^ 
E 
- 
ла о 


N 
179) 
D 
я 


302 0 


316 9 


WNLETT-PACKARD: 


SOURCE LINE 


TAPE MANAGER Сс) Coleco 1983 Confidential Tue, 15 May 1984, 20:30 PAGE 


DEFM — STATE ЯЕМАМЕ ; 1 
DEFM _ 5ТАТЕ_ОРЕМ ; 2 
ОЕРм — STATE READ. 1 3 3 
DEFu — STATE READ 2 : ç 
DEFu STATE_MDVE2RAM : 5 
DEF4 STATE_CLDSE ; 6 
ОЕҒЫ — STATE PRE ТОЦЕ E 1 
DEFW — WRITE 1 
IF THE MACHINE IS IDLE IT^S OK TO TEST FOR ANOTHER READ REQUEST 
TATE. 101Е: ¿STATE 0 
10 A,CCSAI ¿TEST THE COMMAND STATUS AREA 
OR A 
ЈР l1,END DF STATE, MACHINE 
NEXT STATE 1 
LO 8,1 $SOMETHING ІМ THE COMMAND 3UFFERI 
10 СТАРЕ 5ТАТЕЗ,А 
10 HL CSTATE_VECTORS#141) 
LD СМЕХТ 5ТАТЕ ADDRESSJ,HL 
ЈР END. ОЕ STATE, MACHINE 
ASSIGN THE SIM I/D FILE TO THE CURRENT OVERLAY NAME 
TATE_RENAMES ¿STATE 1 
12 А, СОУЕВЕАТ NUMBER] 
10 HL ,БАМРТЕ_МАМЕ 
го DE „ВМАМ BUF ІРПІМТ TO THE RENAME BUFFER IN THE COMMON ATTRIBUTES AREA 
LO BC,SAMPLE NAME LEN {МО МАМЕ COULD BE MORE THAN TEN BYTES COLD IT? 
LDIR ;MOVE THE OVERLAY DATA ТО THE RENAME BUFFER 
10 8С,102256%"0" СЕТ THE DVERLAY NUMBER INTO ASCII 
МУ 2 ASCII 1: 
OR A 
S8C A,B ПІУІПЕ OVERLAY NUMBER BY 10 
INC с ¿SET THE NUM3ER ОҒ TENS IN С СООПЕМ”Т RESET CARRY) 
JR NC,Q0V. 2 АЗСТЕ 1 SCARRY WAS SET BY SUBTRACT IF BDA 
ПЕС с ;¿SAVE THE TENS BYTE 
А20 А,В ¿ADD TEN ТО GET THE REMAINDER 
LD a по" {ЅАУЕ THE ONES BYTE 
ADD А,В 
(0 BeA 
LO А.С 
СР "сч ¿CONVERT ТО ASCII 
ја N2,.0V 2 ASCII 2 
La 4,40" ¿SPECIAL CASE 
МУ 2 ASCII 2: 
10 СОЕЗ, А :DE IS POINTING TO THE FILENAME FROM THE 1014 ABOVE 
INC ЈЕ 
10 4,3 
10 СОЕ 1.4 
ASSIGN THE FILE 


7 


FILE: ТАҢ 


LOCATION 


00BF 
0031 


009% 
009% 
0096 
0099 
009С 
009F 


0042 


0042 
004% 
0047 
0049 
ООАС 
ООАЕ 
0081 
008% 
008% 
0036 
0099 
003L 
DOBF 
00C2 


соса 
002% 
00C7 
0029 


090СС 
gocc 
ООСЕ 
00Ј1 
000% 
0007 


0004 
0004 
000с 
000Ғ 
00E1 


ООЕ4 
006% 
0065 
0059 


АМА: 105 


ОВЈЕСТ CODE LINE 


ЗЕВА 
327400 


3Е02 

220000 
240045 
220000 
C30164A 


3Е04 
327401 
3Е00 
327402 
3Е81 
327400 
3A0000 


ЗЕОЗ 

320000 
24007 
220000 
C3016a 


ЗЕВО 
327601 
ЗЕВТ 
327400 


3Е0% 

320000 
2840089 
220000 
C30164 


ЗЕВО 
327401 
ЗЕВТ 
327%00 


3Е05 
329000 
2A0043 


324 
325 
326 
327 


HEWLETT-PACKARD: TAPE MANAGER (с) Colec. 1983 Confidential Tuas 15 May 1984, 20:39 PAGE 


SOURCE LINE 


LD À RENAME 
10 ССА? А 
& 
МЕХТ_5ТАТЕ 2 ФМЕХТ JPEN 
го А, 2 $SDMETHING IN THE COMMAND SUFFER! 
го СТАРЕ 5ТАТЕ2,А 
10 HL СУТАТЕ_УЕСТОЕ5• 2+2] 
го СМЕХТ STATE АПОВЕ5 5) HL 
JP END. JF STATE MACHINE 
а 
% 
5ТАТЕ ОРЕМ: sSTATE 2 
а 
а ОРЕМ THE FILE 
б 
10 A,ABSOLUTE $LUAD THE FILE TYPE 
Lo CFILETYPEI,A 
10 AD :015К NUMBER 
LD CDISC NUMJ,A 
10 А, ЈРЕМ ФОРМЕ THE CURRENT FILE 
+2 ССА2ЬА 
10 А,СС5А2 ФМЕХТ STATE READ OR WRITE? 
NEXT. STATE 3 ФМЕХТ STATE = READ 1 
L2 A,3 $SOMETHING IN THE COMMAND SUFFER? 
(9 СТАРЕ 5ТАТЕ1,А 
10 НІ ,СОТАТЕ VECTORS + 3+ 3 3 
LD СМЕХТ STATE АОПЯЕ552,Ң1 
УР END ОҒ 5ТАТЕ MACHINE 
STATE READ. 1: $STATE 3 
a 
2 READ THE FIRST RECORD TO SKIP OVER IT 
$ 
LD A,.MAXBUFLN ISET THE INPUT BUFFER LENGTH 
10 СВЦИҒ 1ЕМ1,А : 
LD А, READ 
(9 ССА12,А $READ THE FIRST RECORD 
NEXT. STATE 4 
го А,“ sSDMETHING IN THE COMMAND BUFFER! 
LO СТАРЕ_ЗТАТЕ], А 
LD HL eC STATE VECTORS + 4+4 2 
LD CNEXT_STATE_ADDRESSJeHL 
JP END_DF_STATE_MACHINE 
а 
Ф READ REMAINING RECORDS АМО МОУЕ ТО ВАМ 
а 
STATE READ 2: $STATE 4 
Lo A,MAXBUFLN sSET THE INPUT BUFFER LENGTH 
LD СВОЕ LENJ, A4 : 
Lo А „ВЕДО : 
(0 (Са), А 
NEXT STATE = READ А DATA RECORD 
NEXT STATE 5 
LO 4,5 sSOMETHING ІМ THE COMMAND BUFFER} 
La СТАРЕ 5ТАТЕ2,А 
LC НЕ, СЗТАТЕ _ УЕСІ0Я5%5%52 


FILE: ТАР 


LOCATION 


ООЕС 
DOEF 


Dore 
0022 
00Е5 
00F6 


ООЕВ 
0028 
00ГА 
00Ғр 
0100 
0103 
0106 
0106 
0109 
0104 


0108 
О10Е 
010F 
0110 


0113 
0116 
0118 


0115 


D11C. 


011C 
011Е 
0121 
012% 
0127 


0124 
012A 
012С 


012Ғ 
912Ғ 
0131 
013% 
0137 
0134 


АМА:Т05 


OBJECT CODE LINE 


220000 + 
C30164 + 
363 
364 
355 
365 
367 
347%00 368 
87 363 
280E 370 
371 
372 
373 
374 
3E06 + 
320000 * 
2400%0 + 
220000 + 
СЗОТ6А + 
375 
2 А7502 376 
4C 377 
45 378 
379 
247604 380 
55 381 
5C 382 
217%08 383 
384 
340000 385 
ЕЕОО ` 386 
283А 387 
383 
ЕОВО 389 
390 
391 
392 
ЗЕ ОА + 
320000 + 
240059 + 
220000 + 
(30164 + 
393 
394 
395 
395 
3:82 337 
327400 398 
393 
400 
23507 + 
320000 + 
ФАСО4Е + 
220000 + 
СЗОТ6А + 
401 


HEWLETT-PACKARD! TAPE MANAGER (с) Colec. 


SOURCE LINE 


> 
& 
x 


Lo CNEXT, STATE ADDRESS J,ML 
JP END. GF STATE MACHINE 


MDVE THE LAST BUFFER ТО КАМ 


STATE, MOVEZRAM: 


& 
а 
* 


LO А. ССАЈ 
DE А 
JR L,ND ЕСЕ 


МЕХТ 5ТАТЕ 6 


10 А, 6 

LD СТАРЕ STATEJ,A 

10 HL „СЗТАТс YECTORS*6*6] 
го СМЕХТ STATE AUURESSJ,HL 
JP END DF STATE MACHINE 
го HL „СВЕС LENJ 

го C,H 

LD Bel 

(0 HL „ССОАОАОПОВ 3 

LO Del 

10 EH 

LD HL BUFFER 

LD Һ,ГС5А2 

СР WRITE_TAPE 

JR 1, ИВТТЕ 1 

(018 


NEXT. STATE 4 


10 А,& 

LO СТАРЕ 5ТАТЕ2,А 

(0 ML „СУТАТЕ VECTORSe4$*4&)] 
го СМЕХТ STATE АПОВЕХ5 ЈН, 
ЈР ЕМО_ОСЕ 5ТАТЕ MACHINE 


CLOSE OVERLAY FILE 


STATE CLOSE: 


Lo 4,CLOSE 
LD [CAJ А 


NEXT_STATE T 


LD 1,7 
тр СТАРЕ 5ТАТЕ1,4 

L2 НЕ, СУТАТЕ _ YVECTORSeT*11 
12 СМЕХТ STATE ADORESS 1,*L 
JP ЕМ2 ОЕ STATE MACHINE 


1383 Confidential Tue, 15 May 1934, 20:30 PAGE 


$5TATE 5 
¿CHECK THE RETURN STATUS 


SEND OF FILE? 


ФМЕХТ STATE = CLOSE FILE 


SOMETHING IN THE COMMAND BUFFER? 


sMOVE THE CURRENT OVERLAY TD MEMORY 
ФСЕТ THE NUMBER OF BYTES ТО MUYE ТО RAM 


{СЕТ THE LOAD ADDRESS AND CHECK TD SEE IF IT 15 IN VRAM 


$FRDM ADDRESS 


$NEXT STATE = READ А DATA RECORD 


SOMETHING IN THE COMMAND BUFFER! 


25ТАТЕ 6 
¿CLOSE THE FILES 


$NEXT STATE - PRE-IDLE 


$SO0ME THING IN THE COMMAND JUFFER! 


FILE: Т/ 


LOCATION 


0130 
0130 
013Ғ 
0142 
0163 
0146 
0146 
0168 
0148 
01%Е 
0151 


0154 
0154 
0155 
0157 
0159 
015С 
915C 
015E 
0161 
0164 
0167 


0164 
0154 
0168 


016C 


0156C 
0150 
9170 
0171 
0174 
0177 


0178 
0179 
01Т7С 
0170 
9180 
0183 


„МАМА: 


ОВЈЕСТ 


3Е00 
320009 
30 
320000 


3Е00 

320000 
280061 
220000 
С3016Ү 


ЕВ 
EDBO 
ЗЕЙЗ 
327400 


3E06 

320000 
280060 
220009 
С3016Ү 


АҒ 
c3 


ЊЕ 
340000 
47 
340000 
210000 
77 


АЕ 
327400 
3C 
320000 
240041 
220000 


TOS 


CODE LINE 


&03 
406 
405 
406 
407 
408 
409 
410 


HEWLETT-PACKARD: TAPE MANAGER (с) Cole , 1983 Confidential Тиз, 15 Мау 1934, 
SOURCE LINE 

в NEXY STATE IS IDLE 

& 

STATE PRE ICLE: $STATE 7 
LO 8,0 ¿NEXT STATE = PRE-IDLE 
LO СС5А1,А sCLEAR THE COMMAND STATUS SUFFER 
DEC 4 
10 COVERLAY NUMBERJ YA $SET THE OVERLAY NUMBER ТО OUT OF RANGE 
NEXT_STATE 0 
LD 4.09 $SUMETHING IN THE COMMAND BUFFER! 
LO СТАРЕ 5ТАТЕ2.4А 
Lo HL ,Г5ТАТЕ ҮЕСТ0ОЯ5%0%02 
(0 СМЕХТ STATE ADÜRESSJ,HL 
JP ЕМО DF STATE. MACHINE 

а 

> WRITE GUY 250 DATA BYTES ТО AN OVERLAY? OH ВЭУ! 

= 

WRITE 1: ТОЕТ HERE FRIM MOVE2ZR AMY 
ЕХ ОЕ, ні 
1018 
LO AgWRITE 
LD ССА1,А 
NEXT. STATE 6 
10 А ,6 + 5БОМЕТНТМО IN THE COMMAND SUFFER! 
LD СТАРЕ %ТАТЕ2,А 
10 н(.Г5ТАТЕ УЕСТОЕ 5 6 + 62 
Lo CNEXT_STATE_ADDRESSI,HL 
JP END OF STATE MACHINE 

= 

& 

а 

$ END «ТАРЕ MANAGER) 


£ND OF STATE MACHINE: 
ХОР A 
RET 


ооо тр ооо ооо коалиция 
а овала осо оао ооо EKAES ATE SANK SE AGI 


20:31 РАБЕ 


ADAMS ТАРЕ 


ERRORS 
Н BEGIN (Ordinarily registers are restored; retain only the pushes and pops you need.) 
LO С.А 
LD A,COVEQRLAY NUMBERJ $SAVE THE JVFRLAY NUMBER IN А 
LD ВьА 
LO А, СТАРЕ_ STATEJ 
LD HL,0 $8 HAS THE FJNCTION CODE 
LO (HL JA 2С HAS THE ERROR CODE 
: LD CHL) HAS JUST CAUSED А SINK TO OCCUR ОМ THE HP64000 
Н THIS IS TO LET THE USER KNIW THERE HAS BEEN АМ ERROR 
XOR A 
LD ЕСА1,А ЗСГЕАВ THE ERROR FROM THE HP54000 
INC А PRETEND THE ERROR WAS А CRC CHECK FROM 
(0 CCSAJ,A 
го НГ „СЪТАТЕ УЕСТОВО + 0000 21 
LD LNEXT STATE ADDRESS Ј + HL 


10 


FILE: ТА! {АМА :Т705 


LOCATION ОВ ЈЕСТ CODE LINE 


0186 C9 

0187 

0187 %0 

0188 «F564CSF31 
<0002> 
<0000> 
<0004> 


450 
451 
452 
453 
45% 
455 
556 
457 
458 
459 
460 
461 
462 
563 
464% 
565 
466 
467 
468 
463 
470 
471 
472 
473 
674 
«TS 
^76 
877 
«T8 
479 
480 
881 
+82 
483 


HEWLETT-PACKARD? TAPE MANAGER (с) Cole 1983 Confidential Tue, 15 May 1984, 20:31 PAGE 


SOURCE LINE 


RET 
; END (TAPE ERR) 
L-E E-E E- EE-E E-E EE-E- EE EEE RE EEE EEE EEEE EE DEEE теье я EEEE EEE EERE EEEE EEEE EEEE EEE EEE EEE] 
LPEPRPRPPREPRREPRPPRPEPRERERLREPRBERLRPIEPRBRPBRRDPRRERRRERERPREPREBREPEREPRPREPRRIEIRRERIEETOERIGOEE 
ОУЕВЦАТ NAMES 
fLENGTH  :FILENAME ------> : USER ID : 
:BYTE :UP TO 9 BYTES : UP ТО S BYTES  : 


LENGTH BYTE :- CCCCCLENGTH ОҒ FILE NAME2*12/2)-12532) + ССЧЕМОТН ОҒ USER 10)/2)+8) 
FILENAME MUST ВЕ ODD NUMBER OF BYTES LONG MAY BE PAJDED WITH ONE SPACE. 
USER ID MUST ВЕ EVEN NUMBER DF BYTES LONG MAY BE PADDED WITH ONE SPACE. 


Фа за че че es ез 94 #6 әз ws ча 


оао ооо соли EEEE E EEEE E E E ая E E E Eo EEs EEEE EEE. EEEo Ep EEEE EE океане 
оптабодохаалотпозстухлетааоотустудлопутуааласиутотеоотолохжафазатолахуаообазетпудатоФвауассслала 


Ф 
2 OVERLAY МАМЕ 0 
* 
SAMPLE NAME 
OVLAYO DEFA FL NM 1м0832405 ID LNO&B SLENGTH DESCRIPTION BYTE 
NAM 0 ASCII "Ovi Ди :MUST BE 000 NUMBER DF LETTERS 
М5100 ASCII э" :MUST ЗЕ EVEN NUMBER DF LETTERS 
FL NM 1М0 ЕСИ — CCUSIDO-NAM 0*12/2)2-1 LENGTH ОҒ FILENAME IN WORDS 
US ID.LNO EQU (%-051002/2 ¿LENGTH ОР USER ID IN WÜRDS 
SAMPLE NAME LEM EQU $-SAMPLE NAME-2 ¿NUMBER ОҒ BYTES TO MOVE = 2 
PE: Ee E Eeto E E ола около ирония оао ЖЕ, БЕ, БЕ. IKARIA 

DATA 

GLB NEXT_STATE_ADORESS 

NEXT STATE ADDRESS DEFS 2 ;POINTER Т7 NEXT ENTRY STATE 
DEVICE 10 DEFS 1 SUEVICE INDEPENDENCE SIMULATED 


11 


FILE: ТА МАМА: 105 CROSS REFERENCE TABLE PAGE ıc 


LINER SYMBOL TYPE REFERENTES 
209 ASSOLUTE 336 
248 да РЕД 24615247 
206 BUFFER 383 
200 ВИЕ (ЕМ 357,358 
193 СА 200,201,203,20%,205,2064228,238,325,339,369,360,368,338, 618, 465 
265 CASE STATE 250 
211 CLOSE 331 
191 CSA 229,248, 284,360, 385, 407 447 
483 ПЕУІСЕ 10 136 
202 015С NUM 337 
626 ЕМО OF STATE, МА 1812460, 296 
831 ERROR 243 
201 FILETYPE 202,335 
476 FL_NM_LNO 413 
22% INITIALIZE, ТАРЕ 223 
226 INIT, ТАРЕ 225 
189 КІШІ ТАРЕ 2.9 
206 LOAQADOR 380 
208  MAXBUFLN 3465357 
67% МАМ 0 476 
482 МЕХТ STATE, ADDR 180,268,%%9,%81 
375 МО ЕОЕ 370 
210 OPEN 338 


193 OVERLAY NUMBER 
673 OQVLAYO 


231,293,609,%35 


MUPP USM то чучу ло чочо U Q U Q pQ x PrP >> gQ ml Pe ОО <» гг 0 ӘР»Р»ЗЭРОЛРУӘРРРЬЭОРЬ 


302 OV 2 А5С1Т 1 306 

316 OV_ 2 ASCII 2 31% 

212 READ 368, 359 
203 REC LEN 376 

214 RENAME 22% 

205 RNAM_3UF 295 

872 SAMPLE, NAME 294,678 
878 SAMPLE, NAME LEN 236 

396 STATE CLOSE 257,277 
283 5ТАТЕ IOLE 271 

367 STATE МОУЕ2ЖАМ 276 

330 STATE_OPEN 273 

605 STATE P3E IDLE 254,278 
382 STATE ЯЕА211 276 

356 STATE REA) 2 275 

292 STATE RENAME 272 

270 STATE VECTCRS 179,448 
235 TAPE MANASER 221 

192 ТАРЕ STATE 178,251,637 
475 05100 676.677 
477 US, 10 LNO 413 

213 WRITE 617 

414 МЕТТЕ_1 279,387 
190 WRITE ТАРЕ 386 


FILE: ТАРЕ ІМТЕ:Т05 


LOCATION OBJECT CODE LINE 


Tues 15 May 1984, 20:30 PAGE 


HEWLETT-PACKARD: TAPE_INTERFACE (с) Coleco 1383 Confidential 


SOURCE LINE 


1 5180“ 
3 NAME “Кем 02 - СРВ^ 
4 
5 De TAPE INTERFACE MACRO sHender Rev. 5 
5 «GOTO Ede TAPE INTERFACE 
7 
В Project: ТАРЕ, C101 
9 
10 bokt EE-E- РЕЈТЕТЕТЕЗ ТУ ЗТ УЗ ТУР 
11 = > 
12 ж ТАРЕ INTERFACE ртт * 
13 я * 
1% PELEPEPPPEILDLIPLBELRLPELRERRERBEPELIIIIEI 
15 
16 Rev History 
17 Кеу. Date Мате Change 
18 2 11/2/83 БРЗ CHANGED RANGE TU RANGE. С duplicate symbol problem) 
13 1 9713/83 DTT CHANGED TO ALLOW ERROR RETIRES 
20 0 1/57/83 OTT Initial Pseudo code 
21 
22 Function: 
23 REQUEST READS AND WRITES AS DEFINED IN OCB. 
24 REQUESTS ABDRT TAPEF. 
25 TEST STATUS OF TAPE REQUEST. 
25 
27 
28 Ede TAPE INTERFACE MEND 
29 Pseudo code FAPE INTERFACE MACRO Pseudocode macro area 
30 BEGIN; 
31 STORE OVERLAY NUMBER 
3? HL == POINTER TO OCB f= DVERLAY_NUMBERSS5 + OVERLAY_TABLE_POINTER 
33 MOVE OCB TO CSA 
34 IF WRITE THEN 
35 SEND WRITE COMMAND 
36 ELSE 
27 SEND READ. CDMMAND 
33 ENDIF 
39 END 
40 GOTO Ep TAPE INTERFACE 
“1 
42 
43 


86 Ер ТАРЕ INTERFACE MEND 


6° T 


JOVAHHINI чачу 


ASVaTHY АНҮМІКІТЯНА 


а HHLdVHO 


я та ANY STOOL 


„МОМ 


пупнуя яочячччняя 'IVOINBOSUL 


FILE: ТАРЕ ІМТЕ:Т05 


LOCATION OBJECT CODE LINE 


<0081» 
«0082» 
«00837» 


45 
Ат 
43 
89 
50 


85 
87 
88 
83 
90 


HEWLETT-PACKARD: 


SOURCE LINE 


ТАРЕ INTERFACE 


Subroutines called 


H EXT 


$Subroutines defined 


GL3 
GLB 
518 
GL3 
SLB 
GLB 
3L8 
518 
Н GLA 


sOperating syst 
: ЕХТ 


Inputs/Outputs 
А = OVE 
А <> 0 


ae өз ез 


tExternal data 
EXT 


Global data ar 
GLB OVE 
GLO TAP 
GL3 CSA 
бз X 
GLB B 
GLB R 

š GL 3 


sLocal equates 
; EQU 


Global equates 
GLB 
GLB 
GLB 
ЗЕАО ТАРЕ EQU 
XRITE ТАРЕ EQU 
КІШІ ТАРЕ EJU 
; INCLUDE 


TEST_TAPE 
ABORT_TAPE 
LOAD OVERLAY 
WRITE OVERLAY 
CALC_OCB_ADODR 
WRITE_BLOCKS 
LOAD_BLOCKS 
BLOCK_IO 


em calls 


passed in registers 
RLAY NUMBER 1 thru N 
= ERROR 


areas used 
ОСВ РТЯ 


eas defined 
RLAY NUMBER 
E STATE 


FER. ADOR 
LUCK, NUM 
ANGE. 


READ TAPE 
WRITE TAPE 
KILL TAPE 
81H 
82H 
BTH 


File пате: изег ій 


(с) Coleco 1983 Confidential Тиз, 15 Мау 1936, 


sPOINTER TO THE JVERLAY CONTROL FABLE 


20:30 


PAGE 


2 


FILE: DO: INAG:TOS 


LOCATION OBJECT CODE LINE 


<00Ј8> 
<2031»> 
«0082» 
<0037> 


< 0000» 
<0001> 
< 0001 > 
«0002» 


«0003» 


«0004» 


«0000» 
< 0001 > 
«0001» 
«0002» 
< 0003» 
«0003» 
«0004» 
«0005» 
«0009» 
<000Е> 


<ОООЕ > 
«000F» 


«0010» 


«0011» 


€0011» 
<0012> 


33 
3% 
35 
35 
31 
33 


+ э + 9 9 + + 9 +++ HHH э + + + ç? + Ф + + + Ф + + 9 9 9 9 %9 $t ç + Ф 99 9 9 9 +++ + 


НЕМЕЕТТ- РАСКАЗО: 


SDURCE LINE 


$Inputs/Outputs 
М CALLED EVERY 


TAPEI 

READ, TAPE 
WRITE TAPE 
KILL ТАРЕ 


202 MANAGER (с) Сојесо 1933 Confidential Tue, 15 May 


passed in registers 


50th SECZNO Зу THE NMI 


E QU 
EQU 
Eau 
EQu 


EL 
B1H 
B24 
BTH 


INCLUDE P_DCB_EQU:EDS 
sTHESE OUR EQUATES THAT ARE USED BY THE EOS PROGRAMS TO REFEFERNCE 
РСВ AND OCB INFORMATION 


¿PCB EQUATES 
P CDM STAT 
P REL. ADDR 
P REL. AOOR LO 
P REL ADOR HI 


P NUM DCBS 


P SIZE 


:0СВ EQUATES 
D COM STAT 

D BUF ADR 

D BUF АСЕ 10 
D BUF Ара MI 
0 BUF LEN 

D BUF LEN LO 
О 8UF LEN MI 
D SECT, NUM 

D SEC DEV IO 
D RET COUNT 


D RET CDUNT LD 
D RET COUNT MI 


D DEV дров 
2 МАХ М55 LEN 


о MAX MSG LN L9 
D MAX 55 LN HI 


EQU 
EQU 
EQU 
EQU 


EQU 


EQU 


EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 


EQU 
EQU 


EQU 


EQU 


EQU 
EQU 


0 


1 


3 


0 


P REL АПОВ»О 


THIS IS THE СОММАМОИЗТАТИЗ BYTE 


THIS IS THE RELOCATION ADDRESS 


P REL. ADDReL 


3 


THIS IS THE NUMBER GF OCBS DEFINED 


THE NUMBER DF BYTES IN THE РСЗ 


THE COMMAND STATUS BYTE 


ADORESS OF THE DATA BUFFER 
D_BUF_ADR*D 
D_BUF_ADR*1 


THE 


D_BUF_LEN*0 
Q0 BUF LENe1 


5 


9 


1 


4 


THE 


LENGTH OF THE DATA BUFFER 


BLOCK DEVICE SECTOR NUMBER 


SECONDARY DEVICE ID 


THE 
BE 


D_RET_COUNT+0 
D2_RET_CDUNT*1 


1 


1 


6 


7 


ТНЕ 


ТНЕ 


NUMBER OF TIMES А COMMAND WILL 
RETRIEO. 


DEVICE ADDRESS (CID) 


мах LENGTH CF А DATA STRING 


ЕПВ THE DEVICE 
D MAX MSG (ЕМ%0 
D MAX MSG LEN*1 


1984, 


20:23 


РАЂЕ 


г 


FILE: TA 


LOCATION 


0000 
0000 
0003 
000% 


0007 
0007 
0009 
000С 


000F 
000Ғ 
0010 
0011 
0013 
0016 
0017 
0018 
0019 
001A 
0018 


001С 
001С 
9010 


001Ғ 
001Ғ 


0020 


0020 


0023 
002% 
0027 


0028 


002ҮА 
002A 
002C 
002€ 
002Е 


.INTE:TUS HEWLETT-PACKARD: 


ОВЈЕСТ CODE LINE SOURCE LINE 


92 PRIG 
93 
9% ; TEST FO 
95 TEST_TAPE 
380002 96 LD A [CS 
BT 97 03 А 
C30030 98 JP 
99 2 
100 
101 2 
102 АВОЕТ_ТАРЕ 
ЗЕВТ 103 го 
320002 104 гр 
C3003D 105 JP 
106 я 
107 3 
108 
109 CALC, OCB A0DR: 
30 110 DEC 
«ғ 111 10 
0600 112 LD 
210000 113 LD 
09 116 400 
09 115 ADD 
09 116 АОО 
09 117 ADD 
09 118 ADD 
cy 119 RET 
120 2 
121 WRITE_OVERLAY? 
37 122 SCF 
1801 123 JR 
124 з 
125 % 
126 LOAD_OVERLAY?: 
BT 127 ОЯ 
128 з 
129 & 
130 101: 
131 + ВЕСТМ 
132 % 
133 2 
13% 2 
320000 135 10 
136 з 
137 2 
Е5 138 PUSM 
С0000Ғ 139 CALL 
2 160 Р2Р 
141 # 
300% 142 JR 
1%3 
166 WRITE BLOCKS: 
ЗЕВ2 145 LD 
1802 1%6 JR 
167 LDAD_BLOCKS: 
ЗЕВ1 168 10 


ТАРЕ INTERFACE Сс) Coleco 1983 Confidential 


Тие, 15 Мау 1984, 20:30 


R COMPLETION DF IO REQUEST 
Aj 


EXIT_TAPE 


А. КІ ТАРЕ 


ССЅА 7], А 

ЕХІТ ТАРЕ 
А ADDR = OCB TABLECDV, NUM-155) 
С.А ТОЕТ THE OVERLAY NUMBER IN С 
8,0 
нь, СОСВ _РТЯ] :PDINTER TO ТЧЕ OCB TABLE 
НЕ, ЗС sOCB_ADDR = OVERLAY NUMXS + START_DF_TABLE 
НЕ, ВС 
НЕ ВС 
НЕ, ВС 
НЕ, ЗС 

$SET CARRY FLAG IF WRITE INSTRUCTION! 

101 
А $RESET CARRY FLAG IF READ 


{Ordinarily registers are restored; retain only the pushes and pops you need.) 


COVERLAY, NUMBER] А SFOR DESUGGING PURPOSES 


АҒ 4444444 4444444: 4444445 
САС 0С3 ADDR 
АЕ 


.. 


$SAVE THE CARRY FLAG IF SET 


МС 0Ар BLOCKS 


А „МЕГТЕ ТАРЕ 
BLOCK I0 


$WRITE INSTRUCTIONS GO HERE 


A,READ ТАРЕ TREAD INSTRUCTIONS GO HERE! 


FILE? TAPE_INTE:TGS 


LOCATION 


0030 
0030 
0033 
0036 
0038 
0038 
003С 


0030 
9030 


0000 
0001 
0002 


Errors» 


ОВЈЕСТ CODE LINE 


110003 
010905 
Е0В0 
110002 
12 

АҒ 


C9 


«0003» 
«0005» 
«0007» 


149 
150 
151 
152 
153 


158 


155 
156 
151 
158 
159 
160 
161 
162 
163 
164 
165 
166 


HEWLETT-PACKARD: TAPE INTERFACE (с) Coleco 1983 Confidential Tue, 15 May 1994, 20:30 PAGE 


SOURCE LINE 


SLOCK ID: 
10 DE „СБА 41 : POINT ТО THE COMMAND STATUS AREA 
LD ВС »5 Н :NUMBER DF 8ҮТЕ5 ТО MOVE 
LDIR : 
LD ОЕ, С5А 
LD ГОЕ ] »& 25ЕТ THE COMMAND IN THE CSA BUFFER 
хок А 
GLB EXIT_TAPE 
EXIT TAPE: 
RET 


$534$292$$90$229090052462$9095255350950$9$90$002$220304£502922952525204125529225595995059552565:39 2452422 -5-4-1...2-5,1.5-5.<-1 
DATA 


DVERLAY NUMBER DEFS 1 


ТАРЕ 5ТАТЕ DEFS 1 

CSA DEFS 6 

XFER_ADDR ЕСИ cSatl 
BLOCK_NUM EQU XFER_ADDR#S2 
RANGE_ EQU BLOCK _NUM+2 


FILE: 


LINES 


102 
143 


TAPE_INTESTOS 
SYMBOL 


ABORT_TAPE 
BLOCK IO 
BLOCK, NUM 
САС OC B. ADDR 
CSA 

EXIT ТАРЕ 
KILL. TAPE 
LOAD BLOCKS 
LOAD, OVERLAY 
го 1 

DCB РТА 
OVERLAY NUMBER 
RANGE, 

ВЕДО TAPE 
ТАРЕ STATE 
TEST, TAPE 
WRITE 

WRITE BLOCKS 
WRITE OVERLAY 
WRITE_TAPE 
XFER_AODR 


CROSS REFERENCE TABLE 


TYPE 


U pp QQ Q vorouounve~verPvovweowves 


REFERENCES 


51 

57,166 

75,166 

54,139 
7T3.4954,104,1504,1523,154 
98,105,156 


84,145 
15,165 


РАСЕ 


5 


LOCATION ОЗЈЕСТ CODE LINE 


ООР MANAG:TOS HEWLETT-PACKARD: ОПР MANAGER (с) 
SOURCE LINE 


^180^ 
NAME ^Rev 01 - OTT^ 


Tua, 15 Мау 198%, 20:23 PAGE 1 


Coleco 1983 Confidential 


¿Header Rev. 5 


-GOTO Ede DDP MANAGER 


1 
3 
[3 
5 De ПОР MANAGER MACRO 
6 
7 
B 


Change 
DEVICE. IO --» DEV ID 
Initial Pseudo code 


PACK FOR READS AND WRITES SETUP BY TAPE INTERFACE 


Project: H132, VS 

9 

10 холбаа лла фотка донот 
11 = * 
12 = ОПОР MANAGER DTT 5 
13 % x 
1% De Se LT HAHAH SHED 
15 

16 Rew History 

17 Rev. Date Name 
18 1 DTT 

19 0 9/9/83 DTT 

20 

21 Function: 

22 

23 CONTRDLS THE DIGITAL DATA 
2% 


25 Ede DDP MANAGER MENI 


26 Pseudo,code DDP MANAGER MACRO 
27 «GOTO Ер ПОР. 
28 
23 
30 


31 Ер ООР MANAGER MEND 


$Pseudocode macro aras 
MANAGER 


ОТТ 


наоукуи ddd 


чъуячяч Ачумтиттяча 


ПУПМУМ SONSHSAIHH. 'IVOLNHOML 


STOOL S HHLdVHO 


ILITILN аху 


54 


„МОМ 


FILES OOF „МАС:ТО5 


LOCATION OBJECT CODE LINE 


<0013> 


<0014> 


<0015> 


<0001> 
«0002» 
«0008» 


«0002» 


«000F» 


«0020» 


«0001» 
«0081» 


«0002» 
«0082» 


«0003» 
«0083» 


«00045 
«0084» 


«0005» 
<0085» 


<0090> 
«2021» 
«00225 
«00035 
<900•» 


<ҒЕС0» 
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+ 
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+ 
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+ 
+ 
+ 
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+ 
+ 
+ 
+ 
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+ 
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+ 
+ 
+ 
+ 
+ 
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* 
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HEWLETT-PACKARD? ООР MANAGER 


SOURCE LINE 


D ОЕМ TYPE EQU 13 
D.STATUS FLAGS EQU 20 
0 SIZE EQU 21 


$DEVICE 1075 FOR THE КЕУВОАВО, 


KEYBOARD ТО EQU 1 
PRINTER IO EQU 2 
TAPE_ID EQU 8 
ERROR _RETRY EQU 2 
MAX DEV ADDR EQU 15 
ЗРСВ COMMAND EQUATES 

РСЗ ІШЕ EQU 0 
PCB SYNCI E QU 1 
PCB 5ҮМСІ АСК EQU 

PCB SYNC? EQU 2 
РСВ SYNC2 АСК ЕФИ 

РСВ 5М4 E QU 3 
РСВ 5МА АСК EQU 
PCB_RESET EQU 4 
PC3 RESET АСК E QU 

РСЗ WAIT EQU 5 
РСВ WAIT АСК E QU 

:-ОСВ COMMAND EQUATES 

OC3_IOLE EQU 00 
DC3 STATUS EQU 01 
DC3, RESET EQU 02 
оса WR EQU 03 
DCB RD EQU 06 
INIT РСВ А003 EQU OFECOH 


(с) Coleco 


.. 


.. 


oe 


<... 


4. е 


+ 
• 


. 
. 


. 
. 


-` 
М 


+ 
” 


. 
LI 


Фе чо Фо 08 е. 


1983 Confidential Tue, 15 Мау 1984, 20:29 


THE DEVICE TYPE, BLOCKED OR CHARACTER 
DEVICE DEPENDENT STATUS FLAGS 


THE NUMBER DF BYTES IN THE OCB 


PRINTER, AND TAPE DRIVE 


куво ID 

PRINTER 10 

TAPE DRIVE ID 

МАХ RETRYS ON ERRORS, READ_BLOCK AND WRITE BLDCK 


HIGEST POSSIBLE DEVICE ADDRESS 
ON NETWORK 


THIS 15 АМ IDLE STATE 


SYNC SYTE 1 


РСВ SYNCI*80H 


SYNC ВУТЕ 2 


РСВ SYNC2*80H 


ЗЕТ МЕМ РСВ ADDRESS 


РСВ SNA*BOH 


RESET ALL М00Е5 


РСВ ВЕБЕТФВОН 


PCB_WAIT*80H 


REQUEST STATUS 

RESET NODE 

WRITE DATA TO DEVICE 
READ DATA FROM DEVICE 


INITIAL ADDRESS ОР THE PCB 


PAGE 


3 


FILE: DDP, AGITOS 


LOCATION OBJECT CODE LINE 


«0007» 


«0080» 


«008€» 


«0086» 


«0003» 


«0038» 


«0001» 
«0002» 
«0003» 


«0004» 
«0025» 
«0006» 
«0007» 
«0008» 
«00093» 
«0024» 
«0008» 
«000€» 
«0000» 
«000E» 
<000Р› 
<0010› 
<0011› 


<0012› 
<0013> 
«0014» 


«0015» 
«0016» 


+ + + + + + + + 9 ” + + + 9 + 9 9 + + + HD 9 + + Hit HHH HH + % › 9 +» + + 9 


HEWLETT-PACKARD: 


SOURCE LINE 


COP MANAGER 


(c) Coleco 


B3 Confidentiel Tue, 15 May 198%, 20:30 


$GENERAL USAGE EQUATES FOR USE WITH DCB INFO 


C*ND, COMPLETE BIT t QU 1 
CMND_FIN_STATUS EQU вон 
КВО _ МАК tQU 8CH 
PR МАҚ EQU B6H 
ETX EQU 03H 
TIMEQUT EQU 9BH 
INCLUDE Е05 ERRS:EDS 

осв МОТ FDUND EQU 1 
DCB. BUSY EQU 2 
ОСВ ТО Е ERR EQU 3 
NO_DATE_ERR EQU А 
NO_FILE_ERR EQU 5 
KILE EXISTS ERR EQU 6 
NO. FCB ERR EQU 7 
MATCH ERR EQU 8 
340. FNUM ERR EQU 9 
EDF_ERR ЕСИ 10 
TOO 316. ERR EQU 11 
FULL DIR ERR EQU 12 
FULL TAPE ERR Еди 13 
FILE NM ERR EQU 14 
RENAME ERR EQU 15 
DELETE ERR EQU 16 
RANGE_ERR EQU 17 
CANT_SYNCE EQU 18 
CANT. SYNC2 ЕСИ 19 
PRT ERA EQU 20 
RQ_TP_STAT_ERR EQU 21 
DEVICE DEPO ERR EQU 22 


*EXTERNAL DATA AREAS USED: 


ЕХТ START RD 1 BLOCK 


we ез зо #9 че 


** ** че 


THIS IS THE BIT THAT INDICATES THE 
COMMAND HAS SEEN РЯ2СЕ55Е0. 

THIS IS THE STATUS ЈЕ А COMMAND 
THAT COMPLETED WITH МО ERRORS 
INDICATES МО KEY READY 


INDICATES THE PRINTER IS BUSY 
END OF DATA STRING INDICATOR 


DEVICE TIMED OUT 


THERE WAS NO DCB FOR THE DEVICE REQUESTED. 
DC8 IS BUSY 
DC8 IS IOLE 


2015С8/28/83) 
01. 5(8/30/83) 
:015С8/30/83) 
+DLSC8731783) 


SOMETHING IN THE COMMAND 3UFFERI 


EXT ЕГМО ОСЗ 
EXT | START WR 1 BLOCK 
EXT ЕМО RD 1 BLOCK 
NEXT 5ТАТЕ MACR2 ЕРІ 
12 а „ЕР 
LO СО ТАРЕ Б5ТАТЕЗ А 
LO HLeCSTATE_VECTORS#EP1F£EP1 3 
LO CNEXT STATE ADDRESSJ,HL 
JP СМО OF STATE MACHINE 
MEND 


PAGE 


FILE: 00! 


LOCATION 


0000 
0000 
0000 
0000 
0000 
0000 
0001 
000% 
0907 
0098 
0908 
000Е 
0011 
0012 
9012 
001% 
0016 
0018 


ООТА 


0018 
0018 


0018 


0018 
001Е 


GOLF 
001Ғ 
0022 
0023 


МАС ТО 


ОВУЕСТ CODE LINE 


АЕ 
320002 
320001 
30 
320000 
240012 
220002 
сэ 


001Ғ 

0026 

0058 

0078 
<001Үл> 


240002 
Е9 


340002 
BT 
F200CF 


60 
61 
62 
63 
64 
65 
66 
57 
68 
6) 
то 
T1 
72 
73 
T^ 
75 
76 


HEWLETT-PACKARD: 


SOURCE LINE 


GLB 

біз 
INITIALIZIE_DOP: 
INITIALIZE_TAPE 
INIT TAPE: 
INIT рор: 
INIT. CODE: 

XOR 


STATE VECTORS: 
DEFW 
DEFM 
DEF wW 
DEF W 


LEN, INIT EQU $- 
s 
° 
DEFS 
GLB 
GLB 


TAPE MANAGER: 
DDP MANAGER: 
BEGIN 


CASE 


ASE STATE: 


Ф Q (CO od Q p t о» ЖЕ; + 


LD 
JP 


я 
* IF THE 
5 


TATE ГОЦЕ: 
LD 
OR 
JP 


DO? MANAGER Cc) Coleco „983 Confidential Тоз, 15 May 1984, 20:30 PA 


ОЕУ I2 
INITIALIZE DDP,INITIALIZE TAPE,INIT TAPE,INIT DDP 


А 

CD C5A2J,A 

ГО TAPE STATEJ,A 

A 

СО OYERLAY NUMBER2,A 

ML,L STATE VECTORS^00001 SIDLE STATE 


СМЕХТ STATE &DDRESSJ,HL 


STATE IDLE ¿STATE 0 

STATE. 1 1 REQUEST 1/0 FOR 1 BLOCK 

STATE 2 š 2 TEST FOR COMPLETE AND REQUEST STATUS 
5ТАТЕ 3 : 3 TEST STATUS 

INIT CODE 

1BH-LEN INIT MAKE SURE THE MANAGER VECTOR IS AT THE SAME LOC AS THE 5/10. MANAGER 


DDP MANAGER 
TAPE MANAGER 


{Ordinarily registers are restored: retain only the pushes and pops you need.) 


FALL THRU TO LASE STATEMENT ФІҒ STATE = 6,7 


¿FILE IS TRYING ТО CLOSE 


D TAPE 5ТАТЕ,СІП(Е»5ТАТЕ 1,STATE 2,5ТАТЕ 3,1ЧІТ ПОР) 


HL „СМЕХТ STATE ADDRESS] 


CHL) 
MACHINE IS IDLE 1775 OK TO TEST FOR ANOTHER 1/0 REQUEST 
25ТАТЕ 0 
А „СО CSA] 3TEST THE COMMAND STATUS AREA 
ЖОШ ЕЛҮ SIF THE CSA CONTAINS AN ERROR CODE 02М7% PROCESS IT 


FALL THROUGH TD STATE 1 


FILE: ОС 


LOCATIUN 


0026 
0026 
0029 
0028 


DO2E 
0033 
0035 
0038 
0038 
0030 
0040 
00%2 
0042 
0045 
0047 
007 


00А 
ООБА 
QO^A 
006C 
004Е 
0052 
0055 


0058 
0058 
0058 
005Е 


005] 


0063 


0053 
0056 
0059 
0050 
0060 
005F 
0072 


ANAGSTOS 


OBJECT CODE LINE 


340002 
РЕВ? 
CA0000 


280003 
Е0580005 
010000 
340002 
FE81 
340001 
2005 


с00000 
1803 


(00000 


3Е02 

320001 
280016 
220002 
СЗООСЕ 


3A00D1 
CO0000 
D200CF 


20C3 


340201 
650060 
Е0350001 


3603 
320001 
280018 


117 
118 
119 
120 
121 
122 
123 
12% 
125 
126 
127 
123 
129 
130 
131 
132 
133 
13% 
135 
136 
137 


НЕМІ ЕТТ-РАСКАЗО: ODP_MANAGER (с) Coleco 1983 Confidential Tue, 


SOURCE LINE 


15 May 1984, 


то А „СО СБАЗ 5 ТЕ COMMAND IS TO KILL ООР COMMAND 
СР KILL TAPE 
JP Z,INIT_ODP 


REQUEST Td wRITEZREAD A RECORD 


LD — HL,CXFER ADDRJ 

10 — OE,CBLOCK, NUMJ 

LD — BC,0000H 

(0 А,С0 CSA] 

СР READ TAPE 

LO — A,CDEV 101 

JR М1.Е05.ТАРҒ WRITE 
READ: 

CALL |. START RD 1 BLOCK 
JR ВЕТ AODR 

WRITE: 

CALL .START МВ 1 BLOCK 


NEXT STATE 2 

10 А,2 SOMETHING IN THE COMMAND BUFFER! 
(0 СС ТАРЕ 5ТАТЕ2,А 

10 Ч(.Г5ТАТЕ УЕСТОВ5 + 2+2 3 

(0 CNEXT STATE ADDRESSJ,HL 

JP ENJ ОЕ STATE, MACHINE 


TEST FOR АССЕРТАМСЕ/СОМРЕТТОМ ОҒ 1/0 REQUEST 


LD А, „СОЕМ IDJ $TEST THE STATUS ОР THE FILE 
CALL -ENO_RD_1I_SLOCK 
JP МС, ЕМО ОР STATE МАСМІМЕ $BETTER RETRT STATE 2 


АТ THIS POINT THE COMMAND HAS BEEN ACCEPTED ВУ THE NETWORK 
IF THE ZERC FLAG IS МОТ SET THERE HAVE BEEN ERRORS (0OS9BA-TIMEDUT) 


JR М2%5ТАТҒ 1 ФЗЕТТЕК RETRY STATE 1 


IF NO ERRORS THEN SET UP REQUEST STATUS OF THE TAPE DRIVE 
THIS TESTS THE CHECK SUM CCRC) ОҒ THE DATA ХМЕТТЕО Зу THE ТАРЕ 


> 
STATE 1: 
ай REQ: 

* 

х 

= 

EOS TAPE. 
Е05_ТАРЕ_ 
RET_ADOR: 
= 

= 

x 
STATE_23 
а 

* 

& 

= 

x 

х 

ж 

з 
STATE 2 ОК: 
х 


19 А, СОЕУ ТОЈ 

CALL FINO 0С8 

LU CIT*D0 COM, STATJ,DCB, STATUS 
NEXT, STATE 3 


$:STATUS COMMAND 


Lo А.3 $SSOMETHING IN THE COMMAND 3UFFERI 


L2 ТО TAPE STATEJ1,A 
LD HL, CSTATE_VECTORS #3433 


20:30 


PAGE 
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FILE: DDE 
LOCATION 


0075 
0078 


0078 
0078 
О07Е 
0081 
0085 


0088 
0088 
0080 


ООВЕ 
0092 
009% 
0097 
0099 
0098 
0090 
009Ғ 
0041 
0041 
0043 


0046 
0049 
0040 
0080 
0033 
0084 


0087 
003A 
0038 
ООВЕ 
coco 


00C3 


00-6 


МА: 105 


ОЗЈЕСТ CODE LINE 


220002 
СЗООСЕ 


340001 
C20000 
FDC300TE 
САООСЕ 


Е07Е00 
ЕЕВО 
200% 


380001 
E6FO 
FOTE14 
2808 
СВІҒ 
C81F 
СВ1Е 
СВ1Е 


Еб0Е 
С200С6 


280003 
ED580005 
010400 
340007 
32 
СА0000 


320007 
13 
Е0530005 
19 
220003 


(30026 


177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
183 
190 
191 
192 
193 
19% 
195 
196 
197 
198 
193 
200 
201 
202 
203 
204 
205 
206 
207 
208 
203 
210 
211 
212 
213 
21% 
215 
216 
211 
218 
219 
220 


HEWLETT-PACKARD: ООР MANAGER Сс) Coleco 1983 Confidential Tuas 15 Мау 1984, 20:30 PAGE 


SOURCE LINE 


10 CNEXT_STATE_ADDRESSIsHL 
JP ENDO ОҒ STATE MACHINE 


£ 
° IN STATE 3 TEST FOR ACCEPTANCE ОЕ THE REQUEST FOR STATUS COMMAND 
° 
STATF_3: 
LD А„СОЕУ 193 
CALL FIND 0С03 5 МА5 THE STATUS REQUEST ACKNOWLEDGED???? 
BIT CMND CSMPLETE BIT,LIY*D COM 5ТАТ) 
JP 1 „ЕМО ОҒ STATE MACHINE 
° 
° IF THE СОММАМО IS МОТ YET ACCEPTED, СОМЕ BACK TO STATE 3 NEXT PASS 
° 
LD A,LIY*D COM STATJ +5 ТАТИ5 COMMAND ACCEPTED 
CP 080H 
JR NZ,STATE 2 ОК $COULD NOT GET STATUS? 
| 
= 
° 
$SAVE THE STATUS IN REGISTER B 
10 А,ГОЕУ 102 SCHECK FOR SECONDARY DEVICE ТО 
AND ОҒОН 
10 А,ГІҮ%0О STATUS FLAGS] 
JR 1, ОЕу О CHECK $SECONDARY DEV ID =0 
RR A ТОЕТ STATUS INTO THE LOW NIBBLE 
RR A 
RR A 
RR A 
ОЕУ 0 CHECK: 
AND OFH 
JP М2, ЕЯКОВ ФА ВАО STATUS 
& 
9 IF THE COMMAND IS ACCEPTED AND THERE ARE МО ERRIRS INCREMENT THE CSA DATA 
° - 
со HU „СХЕЕВ ADDRJ $ A BLOCK HAS BEEN WRITTEN DR READ 
10 DE „СВСОСК NUM) ФИРПАТЕ THE D_CSA AREA? 
10 ВС, 0+00н 
LO A,CRANGE) 
DEC А 
JP 2, ІМІТ_ 00Р 3 ООЧЕ WITH THE OVERLAY? 
2 
а IF THE RANGE WAS DECREMENTED ТО ZERO ЧЕ ARE DONE ELSE СМЕ ARE МОТ?) 
> 
10 СРАМОЕ 3 ФА 
INC DE 
LD CBLOCK_NUMJ,DE 
ADO он „ВС 
tD UXFER. ADOR J,HL 
JP 5ТАТҒ 1 
= 
БЫ ERROR PROCESSING FROM REQUEST STATUS 
ERRORS 
2 Errors occur after request status 
* Possible errors are 1=CRC check (bad data on tape) 


FILE: OD 


LOCATION 


00С6 
0029 
ooce 


ООСЕ 
ООСЕ 
0090 


0001 


0002 


0000 
0001 
0002 


Errors: 


\МАС TOS 


ОЗЈЕСТ CODE LINE 


320002 
240012 
220002 


AF 
C9 


08 


«0003» 
«0005» 
«0007» 


221 
222 
223 
226 
225 
226 
227 
228 
223 
230 
231 
232 
233 
23% 
235 
236 
237 
238 
239 
240 
261 
242 
243 
245 
245 
246 
287 
248 
249 
250 
251 
252 
253 
25% 
255 
256 
251 
258 
259 
260 
261 
262 
263 


HEWLETT-PACKA3D? DO? MANAGER (с) Colece 1983 Confidential Tue, 15 Мау 1984, 


SOURCE LINE 


г 2=block not found 3=по tape in drive  4-no drive 
а Тһе usər program is expected to test for errors via 
« TEST_TAPE in the ТАРЕ INTERFACE module. 
* 
* 
LD СО CSAJ, д SAVE THE ERROR CODE IN THE CSA 
LO HU „СУТАТЕ УЕСТОВ5 #01 ФМЕХТ 5ТАТЕ = ІШЕ 
Lo CNEXT STATE ADDRESSJ,HL 
= END (0DP. MANAGER?) 
END OF STATE. MACMINE: 
ХОК А 
ВЕТ 
EE EEEE- EEEE EZZ- E E EE-E ET EEEE EEEE E-E EEEE E-E-E ES E-E E-E-E- EEE EEEE EET EE EEEE EEE EE EEEE TEE 
БЕ ОЕМ ID IS DEFAULT 08 FOR TAPE DRIVE 0 #0322 
ооо ааа окиси 
ОЕУ ТО ОЕЕВ ТАРЕ] 
ао ака голая вас сал агаза за ак SHANA AST 


pege E eE pe E poa ЕУ Е-Е. E E E EEE КК. 2:24 аа 1 X22720 GTZ К. ЖУКЕ. К-К, E EEEE E ааа 3 LE 
ЕЕ ЕСС ЕК: 
GLB D_DVERLAY NUMBER 
GLB D_TAPE_STATE 
GLB D_CSA 


&THE NEXT STATE ADDRESS MAY BE PUT IN ПАТА,РЕОб,ОВ COMN (1775 ALL RAM TO ADAM) 
© 


NEXT STATE ADDRESS DEFS 2 
[pr ur ————Á————— —— ——G—— — ————À— НЕЕ 
E BY MAKING THE CSA СОММОМ IT IS EASILY LINKED 
° INTO EXISTING CODE 
DATA 
D OVERLAY NUMBER DEFS 1 
9 TAPE STATE DEFS 1 
D CSA DEFS 6 


XFER A90R EQU D CSA«*1 
BLICK NUM EQU XFER ADDR*?2 
RANGE EQU BLOCK _NUM+2 


20:30 


РАСЕ 


FILES 
LINES 


119 
43 
262 
“3 
43 
103 
.2 
42 
43 
42 
43 
43 
42 
42 
.2 
42 
92 
43 
43 
192 
24) 
42 
52 
4? 
42 
42 
42 
62 
260 
62 
42 
42 
42 
^2 
258 
42 
42 
42 
.42 
“2 
42 
“2 
259 
233 
43 
133 
136 
218 
42 
42 
43 
43 
43 
43 
5% 
55 
58 


DDP_ 1А6:705 


SYMBDL 


АЗ ФЕЈ 

BAD FNUM ERR 
BLUCK, NUM 

CANT. SYNCI 
CANT. SYNC2 

CASE STATE 
C*ND, COMPLETE В 
CMND FIN. STATUS 
OCB BUSY 

ОСВ IDLE 

OCB IOLE ERR 
DCB N2T FDUND 
DCB RD 

DCB RESET 

DC8 STATUS 

0с8 WR 

DOP MANAGER 
DELETE ERR 
ОЕУТСЕ ПЕРО ERR 
ОЕУ 0 CHECK 

ОЕМ ID 
D_BUF_ADR 
D_BUF_ADR_MI 

D BUF ADR LU 

D BUF LEN 

D.BUF LEN HI 

D BUF LEN LC 

ро сом STAT 

D СЗА 

D ОЕУ 4004 

О ОЕМ ТУРЕ 

D мах м5о LEN 

D мах MSG LN HI 
D мах M$G LN, 10 
D OVERLAY NUMBE 
D ВЕТ COUNT 

D RET COUNT HI 
D RET.COUNT LO 
D БЕСТ NUM 

D БЕС ОЕМ ID 

D SILE 

D STATUS. FLAGS 
D TAPE STATE 
END ОЕ STATE МА 
ЕОЕ ERR 

EJS ТАРЕ BEAD 
Ес5 ТАРЕ WRITE 
ERROR 
ERRIR_RETRY 

ETX 
FILE_EXISTS_ERR 
FILE_NM_ERR 
FULL_DIR_ERR 
FULL_TAPE_ERR 
INITIALIZE DOP 
INITIALIZZz TAPE 
INIT CODE 


TYPE 


Ч 3 70 > bp > Dp > рә Ñ Ч Ç pp Сб) ©) >> p P P рә рә > С) рә p > p Гә ©] p > p P p PrP UQ Q > p О >» >p P P P p P p > p Q> > јаз 


CROSS REFERENCE TABLE 


PAGE 


REFERENCES 


127,199, 209,263 


164 


89 


187 
62,131,147,162,170,184 
52,2 


42,4? 


166,172,177 
10»112,119,1292,2265,2%9,261 


&2 42 


73,247 
42,62 


186 
56,71,0268 
57%116.199,173 


132 
134 


63 
63 


FILE: 


LINE# 


67 
42 
56 
“2 
“2 
61 
82 
43 
42 
253 
43 
^3 
43 
42 
^2 
62 
82 
42 
42 
42 
42 
42 
42 
62 
62 
43 
62 
42 
42 
42 
42 
42 
ь2 
263 
43 
39 
43 
140 
43 
118 
146 
160 
169 
111 
77 
38 
42 
91 
.2 
4) 
50 
261 
59 
48 
^T 
49 


Di ЈАМА 6: 105 
SYMBÜL 


INIT, ОСР 
INIT РСЗ ADOR 
INIT TAPE 

кар мақ 
КЕТВОАВО ТО 
КІШ TAPE 

(ЕМ ІМІТ 
MATCH, ERR 
Мах ОЕМ АЗОВ 
NEXT STATE ADDR 
МО DATE. ERR 

МО ЕСВ £RR 

NO FILE ERR 
PCB IDLE 

РСВ RESET 

РСВ RESET АСК 
РСВ 5МА 

РСВ 5МА АСК 
РСВ SYNCI 

РСВ ЗҮКСІ АСК 
PC8_SYNC2 

РСВ SYNC2 АСК 
РСВ М417 

РСВ WAIT АСК 
РӘІМТЕЯ ТО 

PRT ERR 

PR МАК 

P COM STAT 

P NUM DCBS 

P REL, ADOR 

P REL ADOR HI 
P REL ADDR LO 
Р 511Е 

RANGE 

RANGE ERR 

READ TAPE 
RENAME ERR 

ВЕТ ADDR 

RQ TP STAT. ERR 
STATE 1 
STATE_2 
STATE 2 DK 
STATE. 3 

STATE IOLE 
STATE YECTCRS 
TAPEI 

TAPE ID 

TAPE MANAGER 
TIMEOUT 

ТОО ВТО ERR 
WRITE ТАРЕ 
ХЕЕВ ADOR 
-ЕМО RO 1 BLOCK 
.FINO ОСВ 
.START RD 1 ВО 
START 48 1 ВО 


CROSS REFERENLE TABLE 


TYPE 


rm im rm m С) p >» Q p p ЧО Q UO Q Q9 Q p 9 P P >P С) P P P P P P > > p p pP р» рә > > > рә > PP > pP DP p Q p p p p P p РОУ 


REFERENCES 


63,121,203 


63 


120 
85 


56, 75,106,223 


62 
42 
42 
42 


42 


&2 62 


201.207 
130 
135 


79,155,213 
80 

173 

ВІ 

78 
55.76,227 
261 


90 


126,138,211,25^2 
148 

153,171 

13% 

137 


РАСЕ 


le 


ТІСТІ 
„ИУСУ 


FILE: ООР INTER:TOS HEWLETT-PACKARD: ODP INTERFACE (с) Coleco 1984 Confidential Mon, 21 May 1984, 16135 PAGE 1 
LOCATION OBJECT CODE LINE SOURCE LINE 
1 “1804 
3 МАМЕ “Rev 01 - ОТТА 
4 
5 бе DOP INTERFACE MACRO $Header Rev. 5 
6 -GITO Ede ПОР INTERFACE 
T 
"8 Project: ТАРЕ, C101 
9 
10 2590099905120950599$4$996690255059 
11 >» * 
12 * ПОР INTERFACE DTT • 
13 э Ф 
1. 2%99890%0909000099%8%90%099099%09 
15 
16 Rev History 
17 Rev. Date Nane Change 
18 1 9/13/83 DIT CHANGED ТО ALLOW ERROR RETIRES 
19 0 7/5/83 ory Initial Pseudo code 
20 
21 Function: 
22 REQUEST READS AND WRITES А5 DEFINED IM OCB. 
23 REQUESTS ABORT TAPE. 
24 TEST STATUS OF TAPE REQUEST. 
25 
26 
27 Ede ООР INTERFACE MEND 
28 Pseudo code 00Р INTERFACE MACRO ;iPseudocodae macro area 
23 BEGIN: 
30 STORE D_OVERLAY NUMBER 
за HL 3= POINTER 70 DCB = 0 QVERLAY МИМВЕЯФ5 + OVERLAY TABLE, POINTER 
32 MOVE OCB ТО O.CSA 
33 IF WRITE THEN 
34 SENO WRITE COMMAND 
35 ELSE 
36 SEND ВЕАО COMMAND 
37 ЕМОТЕ 
за ЕМО 
39 «GOTO Ер DDP INTERFACE 
40 
41 
42 


53 Ер 00? INTERFACE MENO 


JOVAHNINI ddd 


ASVATHH ASVNIWI'IdHd 


а натауно 


SHLLLTILA GNV STOOL 


TVONVYA чомянчняча TVOLINHOUL 


FILE: ООР | МТЕР:ТСУ НЕНЕЕТТ- РАСКАЧО: СОР_ТМТЕВЕАСЕ (c) Со1есо 1984 Confidential Mon, 21 May 1934, 16:35 PASE 


LOCATION ООЈЕСТ CODE LINE SOURCE LINE 
85 iSubroutines called 
45: ЕХТ 
т 
434 sSubroutines defined 
^3 ok TEST ТАРС 
52 Là ABIRT_TAPE 
51 GLS (040 CvERLAY 
52 54% WRITE OVERLAY 
53 съв CALC СВ ADDR 
54 ов ЫЙТТЕ BLOCKS 
55 Бъз LOAD BLOCKS 
56 біз 8LJCK, I0 
57 3 GLB 
53 
53 iUCperating system calls 
60 ; EXT 
61 
62 ТІпри%5/241.44 oassed in registers 
63 ; A = JVERLAY NUMBER 1 thru М 
64 3 A <> 0 = ERROR 
65 
66 ¿External data areas used 
51 EXT ССБ PTR S POINTER ТО УНЕ DWERLAY CONTROL TABLE 
58 
69 sGlobal data areas defined 
70 EXT D_GVERLAY NUMBER 
7i EXT D, ТАРЕ STATE 
12 ExT O_CSA 
T3 + GL3 
Ts 
Т> ¿Local equates 
To 5 L QU 
TT 
13 sGlobal equates 
19 GLB READ ТАРЕ 
во GLB WRITE ТАРЕ 
81 GLB КІ) TAPE 
<9081» 82 READ ТАРЕ ЕО ВЪН 
<0082 > 83 АРІТЕ ТАРЕ EQU ВОН 
<9087> 84 KI1LL, TAPE EQU ATH 
85 $ INCLUDE File пате: озега 4 


36 


FILE? DDP_INIER:TOS 


«0-АТ15М 


0000 
0000 
0003 
0004 


0007 
0007 
0009 
0006 


ОООЕ 
OGOF 
0010 
0011 
0013 
001% 
0017 
0018 
0019 
0014 
0013 


001С 
001С 
0010 


ОЕ 
001Ғ 


0020 


0020 


0023 
002% 
0027 


0028 


2024 
0024 
очес 
902Е 
902Ғ 


OBJECT 


340000 
В? 
€30030 


ЗЕВТ 
320000 
с30030 


30 

“Р 
0600 
240000 
99 

09 

03 

03 

03 

C9 


3T 
180% 


в? 


320000 


Е5 
СООСОЕ 
F1 
30C« 
3E32 
1802 


Зейъ 


БОЈЕ LINE 


83 
83 
90 
31 
92 
33 
9% 
35 
96 
31 
33 
99 
100 
101 
102 
103 
12% 
105 
105 
107 
103 
109 
110 
111 
112 
113 
11% 
115 
115 
11? 
118 
119 
129 
121 
122 
123 
12% 
25 
126 
127 
128 
129 
130 
131 
132 
133 
13% 
135 
136 
137 
134 
13) 
140 
141 
142 
143 
Les 


HMERLETT-PACRERD: DO? ІМТЕЗҒАСЕ (с) Coleco 1986 Confidential Mons 21 May 19856, 16:35 
SOURZE LINE 
FRIG 
: TEST FOR COMPLETION ОЕ ID REQUEST 
TEST ТАРЕ 
LD д,„СО C54] 
CR А 
JP EXIT ТАРЕ 
° 
° 
% 
ABORT_TAPE 
LD A KILL TAPE 
LD СО СЅАЈ, А 
ЈР EXIT. TAPE 
з 
а 
СААС ССЗ А008: 
DEC А #4008 = ОСВ_ТАВЕЕССУ NUM-125) 
LO C A ¿SET THE OVERLAY NUMBER IN C 
LO B,0 
го HL [CCB_PTR1 sPOINTER ТО THE OCB TABLE 
A20 HL,8C OC B_ADOR = DvERLAY NUM25 + START DF TABLE 
800 НЕ, 3Ç 
AJD НЕ, ВС 
£90 НЕ, ВС 
ADD HL ВС 
ПЕТ 
а 
WRITE OVERLAY? 
ЖЫР 35ЕТ CARRY FLAG IF WRITE INSTRUCTIDNI 
J3 10 1 
а 
* 
LOAD OVERLAY: 
UR A $RESET CARRY FLAG IF READ 
2 
° 
LO. rt 
4 8сб61М {Ordinarily registers are restored; ratain only the pushes and pons you need.) 
3 
3 
10 COLIVERLAY NUMBER Ј, А FOR DE3UGGING PURPOSES 
* 
a 
Pus Ar +:444ъ + +6+49+ 5 
CALL CALC_OC3_ADOR 4 
РЈР АР -------------------- ; SAVE THE CARRY FLAG IF SET 
Ја NC ГОАО BLOCKS 
ARITE BLOCKS: 
LC Деж 1 ТЕ ТАРЕ $WRITE INSTRUCTIONS 62 ЧЕВЕ 
Ја BLOCK I3 


LOAD 8-02к5: 
Lo 


4,2841 Tare $ ЗЕАВ INSTRUCTIZNS 50 KEREI 


FILES JOP_LINTERSTCS HEWLETT-PACKARD: 202 INTERFACE (с) Coleco 1984 Confidential Man, 21 Мау 1984, 14:32 PASE 


LOCATION OBJECT 2006 LINE $5CURZE LINE 
9030 165 3LOCK. 10: 
2030 110001 165 LC ОЕ, 2 CSA*1 3 ІРПІМТ ТО ТЧЕ COMMAND STATUS AREA 
0033 010005 lar LO BC. : ¿NUMBER СЕ BYTES ҒО МОУЕ 
0936 ЕЗВО 148 LDIR : 
0038 110000 143 LD Скъд. 554 
0038 12 150 го [DE] А ;SET THE COMMAND IN THE D_CSA BUFFER 
0036 АҒ 151 XCR A 
152 GLa EXLT_TAPE 
0030 : 153 EXIT, ТАРЕ: 
0030 C9 154 НЕТ 


155 слава уу онак UNS SEG ва иона EESE ETE EEEE E E E E. ERE E EE E RETE йй боолор 


Errors: 0 


FILE: 


LINES 


98 
165 
105 

72 

10 

71 
153 

8^ 
163 
122 
126 

67 

82 

91 

2232 
140 
117 

83 


009 INTER:TZS 
SYMBOL 


АЗСНТ ТАРЕ 
BLOCK [2 
CALC OCS ACOR 
0 СБА 

D OvVERLAY, NUM3E 
0 TAPE STATE 
EXIT, ТАРЕ 
KILL ТАРЕ 
LJaD, 3L2CKS 

Е ОАО OVERLAY 
1221 

OCB PTR 
REAG_TAPE 
TEST_TAPE 
WRITE 
WRITE_BLOCKS 
WRITE QVESLAY 
WRITE_TAPE 


TYPE 


xb C S LPM m 99% оь vmmm=a ` a 


CROSS REFERENCE 


TASLE PAG 


m 


REFERENCES 


50 

55,142 

53,135 
92,100,1%0,1%9 
131 


94,101,152 
81,99 
55,133 
51 

119 
109 
1%,1%% 
47 

33 

5% 

52 
80,161 


5 


мома 


аге 


1 тһстичиус ТАБЕ 


РОМ THE АОЛ кетнулкуи 


- Rev. 9, sept. 


"EYCODES GENERATED BY ADAM COMPUTER КЕУВОАВО +» 


vcC 


HEX 


ASCIT DATA 


NUL 
SOM 
STX 
ETX 


”..-- 


СУ kFY(S) 


cntri 
centri 
centri 
cntrt 
cntrl 
cntr! 
centri 
cntrt 


cntr! 
cntr! 
cntrT 
cntr! 
cntrl 
cntrt 
cntr! 
cntr]! 


cntr]! 
сп+гт 
cntr1 
centri 
centr) 
entry 
cntr! 
centr 


centri 
cntr1 
cntr! 
cntr! 
cntr! 
cntrt 
centri 
cntri 


space 
shift 
shift 
shift 
shift 
shift 
shift 


shift 
shift 
shift 
4 


+ 


/ 


anmannan 


or BACKSPACE 
or TAR 


H 
1 
Ј 
к 
L 
M or RETURN 
N 

D 


сс-ллолз 


or МР/ЕЗСАРЕ 


Ум um му < x 


a 


aoe 


5. 


1283 


ВЕРЕАТ 


22222222 


2222222 < 


22222222 22222222 


<<< < < <<< 


<< << < < < < 


раде 


COMMENTS 


Null (substitute for cntr! m) 
Start of Heading 

Start of Text 

End of Text 

End of Transmission 

Enquiry 

Acknowledge 

Bell 


Backspace (see NOTE 5) 

Horizontal Tabulation (see NOTE 6) 
Line Feed 

Vertical Tabulation 

Form Feed 

Carriage Return 

Shift Out 

Shift In 


Data Link Escape 

Device Control 1 

Device Control 2 

Device Control 3 

Device Contro! 4 
Negative Acknowledge 
Syncronous Idle 

End of Transmission Block 


Cancel 

End of Medium 

Substitute 

Escape 

File Separator 

Group Separator 

Record Separator 

Unit Separator (substitute for cntr] 


Space 

Exclamation Point 

Quotation Marks (or double quotes) 
Number Sign 

Dollar Sign 

Percent 

Ampersand 

Apostrophe (ог single quotes) 


Opening Parenthesis 
Closing Parenthesis 
Asterisk 

plus 

Comma 

Нурћеп (Minus) 

Period (Decimal Point) 
Slant 


-) 


әтаер равоайех 


X1GNaddv 


a 


ЯБУЯПЯН АЧУМ1Я1ТЯН4 


TVONYN ЖЯОМЯЧЯЯЯН TYOLNHOGL 


МАЧ 


А 
md 


гг 


ASCII КЕУСООЕ TABLE FOR THE АПАМ КЕУВОАНО cont, - Rev. 9, Sept. 6, 1983 page 2 


p HEX ASCII DATA CV KEY(S) ВЕРЕ СОММЕМТ5 
48 зо о о Y 
49 314 4 1 Y 
50 32 2 2 М 
54 33 3 3 Y 
52? 24 4 4 Y 
53 35 5 5 Y 
54 36 6 6 Y 
55 37 7 7 Y 
56 38 в в Y 
57 39 9 9 Y 
SB ЗА : shift Y Colon 
са 38 H : Y Semicolon 
60 ac « shift , Y Less Than 
61 30 x shift + Y Equals 
62 ЗЕ > shift Y Greater Than 
63 3F ? shift / Y Question Mark 
64 40 в shift 2 Y Commercial At 
65 41 А shift A Y upper case 
66 42 B shift B Y А " 
67 43 С shift С Y м ” 
68 44 D shift D Y " " 
69 45 E shift Е Y " " 
7O 46 F shift F Y " " 
71 47 G shift G Y " v 
72 48 H shift H Y Ы ^ 
73 49 I shift I Y * " 
74 4А Ј shift J Y " " 
75 ав к shift K Y " * 
76 AC L shift L Y * " 
77 4D M shift M Y ^ T 
7R 4E N shift N Y ” " 
79 4F 0 shift О Y Ін Ж 
во 50 р shift P Y ы Е 
81 51 о shift Q Y је 5 
82 52 R shift R Y и т 
83 53 5 shift 5 М Ы n 
84 54 Т shift T Y y т 
85 55 у shift U Y ^ " 
BG 56 У shift V Y и н 
87 57 м shift W Y " " 
ВВ SA x shift X Y " " 
во 59 Y shift Y Y " p 
90 5A 7 shift Z Y upper case 
91 58 І [ Y Opening Bracket 
92 5C N N Y Reverse Slant 
93 5D ] ] Y Closing Bracket 
94 5E ^ f Y Circumf lex 
95 SF shift 6 Y Under tne 


i 


ASCII KEYCODE TABLE FOR THE ADAM KEYBOARD cont. - Rev. 9, Sept. 6, 1983 page 3 


e HEX ASCII DATA СУ KEY(S} REI 7 COMMENTS 
95 50 у shift - Y Grave Accent 
а7 61 a A Y lower case 
on 62 b B Y Е " 
99 63 c C Y ^ ы 
100 ба а D Y ы о) 
101 65 е Е Y и " 
102 66 ғ Е Y v " 
103 67 g G Y Ы " 
104 6n h H Y " н 
105 69 1 1 Y " ^ 
106 6A 1 J Y k: Ы 
107 6B k к Y e " 
108 6c 1 ( Y »" Е 
109 60 т M Y н ` 
110 6E n N Y " " 
144 БЕ о 0 Y " a 
112 70 p P Y ñ М 
113 71 а 0 Y " п 
114 72 г в Y т? " 
445 73 з 5 Y Ы " 
116 74 t T Y и. " 
117 75 u u Y = * 
148 76 м у Y ” ix 
119 77 w w Y т ^ 
120 78 х X Y a ш 
121 79 y Y Y » 
122 ТА z z Y lower case 
123 7B + shift Í Y Opening Вгасе 
124 7C P Shift \ Y Vertical Line 
125 70 > shift ] Y Closing Brace 
126 ТЕ ~ shift 7 Y Tilde 
127 ТЕ DEL cntr! DELETE Y Delete (substitute for DEL) 


** end of ASCII codes ** 


ASCII KEYCODE TABLE FOR THE ADAM KEYBOARD cont. - Rev. 9, Sept. 6, 1983 page 4 


** 5: t of COLECO special codes (1.e. non-ASCII) defined by gi у ** 
| | 


а) SUFTKEY GROUP 


DEC HEX СУ КЕУ(5) ВЕРЕАТ СОММЕМТ5 

128 . РО НОМЕ м aroup exceptton 

129 81 1 N softkey 1 

130 R2 11 N softkey 2 

131 82 ІТІ N softkey 3 

132 R4 Iv N softkey 4 

133 R5 У М softkey 5 

134 R6 VI N softkey G 

135 R7 unused code 

136 RB unused code 

137 89 shift I N 

138 ВА shift 11 N 

139 ав shift III N 

140 Bc shift IV N 

141 RD shift V N 

142 BE shift VI N 

143 ВЕ unused code 
b) WORD PROCESSOR "hard key" GROUP 

DEC HEX CV КЕУ (5) СОММЕМТ5 

144 90 WILD CARD N 

145 91 UNDO N 

146 92 MDVF N 

147 93 STORE N 

148 94 INSERT N 

149 95 PRINT N 

150 96 CLEAR N 

151 97 DELETE N independent function from ASCII delete (DEL) 

152 9B shift WILD CARD N 

153 99 shift UNDO N 

154 9A shift MOVE N (СОРУ) 

155 9B shtft STORE N (FETCH) 

156 ос shift INSERT N 

157 9D shlft PRINT N 

158 ЧЕ shift CLEAR N 

159 9F shift DELETE N Independent function from ASCII delete (DEL) 


ASCII KEYCODE TABLE FOR THE АПАМ КЕУВОАВО cont. - Rev. 9, 
с) ° 'SOR CONTROL GROUP 
ОЕС НЕХ СУ KEY(S) 
160 АО up аггом 
164 А1 riqht arrow 
162 A2 down arrow 
163 A3 left arrow 
164 A4 cntrl up arrow 
165 A5 centr) right arrow 
166 A6 Cmtri! down arrow 
167 А7 cntrl left arrow 
168 АВ up arrow + riqht arrow 
169 A9 right arrow + down arrow 
170 АА down arrow + left arrow 
171 АВ left arrow + up arrow 
172 AC HOME + up аггом 
173 АО HOME + right arrow 
174 АЕ HOME + down arrow 
175 AF - HOME + left arrow 
d) GENERAL KEY GROUP 
DEC HEX CV KEY(S) 
176 BO 
177 ві 
178 82 
179 Bg 
180 84 
181 B5 
182 B6 
183 B7 
184 ва shift BACKSPACE 
185 B9 shift TAB 
186 BA 
187 вв 
188 вс 
189 во 
190 ВЕ 
191 ВЕ 


** end ОҒ COLECO spectat codes defined by group ** 


Sept. 6, 


REPEAT 


<<< < < < << 


2222 << << 


1983 


СОММЕМТ5 


north 
enst 
south 
west 


northeast 
southeast 
southwest 
northwest 
sequence 


page 5 


sequence Independent, 


sequence 


independent, 


м 


” 


sequence Independent, 


COMMENTS 


unused code 


" " 


н " 
" " 
" " 


unused code 


(see NOTE 5) 
(see NOTE 6) 
unused code 


" " 


unused code 


time critica! 


" ” 


Independent, time critical 
time critica! 


а 


time critical 


ASCII KEYCODE TABLE FOR THE ADAM KEYROARD cont. - Rev. 9, Sept. 6, 1983 page 6 
ee М Боже 


NOTE 1: The lock key will act as а "shift lock function," !.e., when 
іп the active state (on) alt keys will behave аз if they were 
produced by their shifted key versions. Of course, where 
the lock key is Inactive (off) all key depressions will be treated 
as normal unshifted key depressions, Тһе foregoing description 
is analogous іп operation to that of a standard keyboard. 


NOTE 2: The remaining codes ОСОН thru ОЕРН are unused codes. 
NOTE 3: Codes OFOH thru OFFH аге reserved for interna! use by the keyboard 
software. 


NOTE 4: The following keys have no code assigned to them, they are used 
internally by the keyboard software to calculate the key value, 
CNTRL, SHIFT and LDCK. No serial! transmission occurs for these 
keys. 


NOTE 5: Codes ООВН and ОНЯН are provided for purposes of non-destructive and 
destructive BACKSPACE. The interpretation of these codes аге application 
dependent. It 15 recommended that the following convention be used: 


OOBH = BACKSPACE (as defined by ASCII) 
ОВВН = destructive BACKSPACE 


NOTE 6: Codes OO9H and OB9H are provided for purposes of right TAB and left TAB 
The interpretation of these codes are application dependent. It 15 recommended 
that the following convention be used: 


OO9H = r!ght TAB (яз def ined by ASCII) 
OB9H = left TAB 
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2. ADAM Emulation Considerations 


ADAM hardware characteristics affect the selection and inter- 
face of an emulator for ADAM. 


ADAM has dynamic RAMs that must be refreshed to maintain 
integrity. The RAMs require an 8-bit refresh. Since the 280 
performs a 7-bit refresh, the eighth bit is manufactured by 
the МТОС, using other signals from the 280. In general, the 
Signals are: 


MREQ 

M1 

WATT 

REFRESH (RAO - RA6) 
А7 


Тһе Master 6801 performs а direct memory access into the 64K 
intrinsic RAM addressed by the 780. Тһе МТОС is responsible 
for the setup and execution of DMA by the Master 6801. 


Some emulators place a load on the clock circuit that drives 
the 280. Problems with an interface to an emulator may 
require a check of the clock and a modification to R60 on the 
CPU Board. 
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H. Schematics and Component Location/Identification Drawings 
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Memory апа Т/0 Board Schematic (Sheet 2) 
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CPU Board Component Location/Identification Drawing 
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4.3 Interconnect Board Component Location/Identification Drawing 
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Linear Power Supply Sub-Assembly 
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